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“ Omnet ret tunt divitw et potentiae testes, diTiUsp felioitatis 

humancB harum \tsu bonitas Cnvatons ; ex pulohritudino Mipinitin Domini ; 
ex ODonomid in oonsorratione, proportione, renoTatione, poUwtia majeetatis 
eluoet* Banun iUujue indagatio ab boniinibus sibi roliotis semper smtimata; 
i rerb eruditis et sapientibuH semp€»r exculta ; maU dooiis et barbarin semper 
inunioa 'LiNSiEai. 

“ Quel que soit lo prinoipe de la vie animalo, il ne faut qu’ouTrir les yeux pour 
Toir qu’ello est le ohef-d'«Buvre de la Toutc-puissanoe, et le but auquel se rappor^ 
tent toutee see ^p^rations/' — BancKNAR, jmorie du Synibm AsMlnud^ Ixjyden, 
1767. 

Tlie sylvan powers 

Obey our summona , from their deepest dells 
The Dryads come, and throw their garlands wild 
And odorous braiichch at our feet , the Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-flower oome not empty-handed, 

But Hoatter round ten thousand forms minute 

Of velvet moss or lichen, tom from rook 

Or rifted oak or oavem deep : the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and eaeh sedge apd r|gdi 

jjjbat dnnJi^ the ripplix^g tide: the frozen poles, 

where waits the bold adventurer’s tread, 

* The burning sands of Bomepiaad Chprenne, ^ 

All, liU to us unlock their secret itdlki 
And pay their obeorful tribute. 

Taylor, NonrirA, 1818. 
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I. — Notice of a new Species of Deer from the Norfolk 
Forest-Bed. By Randall Johnson, Esq. 

[Plate I.] 

It ifl well known that the Forest-bed which runs along the 
Norfolk coast abounds in mammalian remains of various 
species. Amongst these the remains of Cervidss am lanraly 
represented I but they have not until lately received nom 
pauBontologists the attention so deservedly due to them. It 
would not, nowever, be right to omit to mention the labours 
of Dr. Falconer, who turned his attention to the Forest-bed 
fuina during the later years of his life, of the Rev. John Gunn, 
of Instead, Norfolk, and, more recently, of Mr. Boyd Dawkins, 
all of whom have contributed to extend our knowledge on 
this Subject. Among the many remwkable species found in 
this deposit there is one which is certainly new to Britain, and, 
so far as I am able to ascertain, one that has not been found in 
any deposit of corresponding age with the Forest-bed on the 
emtineat This new form u represented W the left antler 
and a portion of the left ftontal none, which I had the good 
fortune to obtain myself ftom the Forest-bed at Haslno, a 
Anti. & Mo/g. N, Jaist. Sm. 4. Vol. xiii. 1 
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Ht. B. Johnson on a mw Species 

small village on the Norfolk coast Wwcen Cromer and Yar- 
mouth, after a very low tide, (luring the month of March 
last, Mr, Gunn informs me that it is the npj)er portion of the 
Forest-bod which is exposed at the above-mentioned place, 
and consequently we may consider it of later date than that 
portion found near Cromer. 

The species in question belongs to the lar« subgenus 
of palmated deer of whicli Oervus megaceros^ the so-called 
Irish Elk, is a well-known example; and as it is chamc- 
ten zed by the great breadth of the frontal bone, I propose 
to name it Cer'miH latifrons. In addition to this, the chief 
charactei isties which this remarkable form prc'sents are 
as follows: — tlm extreme shortnesH of tlio pedicle, if a 

C ediele can really be said to exist at all ; the absence of a 
row-antlor, the beam of the antler being given off from the 
frontal lK)ne nearly at riglit angles, with a slight curvature 
downwards, while at about the distance of twelve inches from 
the burr palmation commenct's and a huge tine is given off 
from 1h(‘ anterior surface of the beam, which curves round so 
as to form almost a semicircle. This tine, wlicm compared 
with the size of the beam, will bo found to lie very largely 
developed. 

If we comjiarc this antler, possessing the above-named cha- 
racteristics, with that of Ceroua megacerosy to which the species 
in many respects is nearly allied (notably in its nalmation and 
size), we shall find that there arc considerable differences. 
Cervus megaceros always jx)fl8e88es a brow-antler, althongii 
sometimes but faintly indicated ; in the new species we have 
seen tliat it is entirely absent. Again, in Cervus megaceroe 
there is a groat curvature of the beam outwards and in a certain 
degree ujiwards, whereas in Cervus latijrana the beam is ex- 
tremely straight and with only the slightest trace of a down- 
ward curvature. Besides the differences which exist between 
the antlers of the two species^ one would naturally expect to 
find differences in other TX)rtions of the skeleton ; and that 
there are such is shown oy the only portion I possess, via. 
the left frontal bone before mentlonea. In Germs megctcerem^ 
if we look at the anterior part of the frontal tone we 
immediately notice that it is very narrow and rather con- 
vex, while in CervKs latifrons it ^is veiy broad and nearly 
fiat. 

The annexed drawing (PI. I.), one fourth the natural me, 
will give an anproximate idea of the specimen, the measure- 
ments of which I give together with those of another larger 
(but more imnerfect) specimen of the same species, which is 
preserved in the Norwich Museum. 
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indies. 

Kxtromo length 19| 

Oircomferenoe in oontro of beam 7} 

Length from burr to commem emont of palma** 

tion 12 

Length from midfrontal Rutnre along curve to 
end of flret tine 37 


in Norwich 
Hueeum. 
inches. 
21 
8f 

16 


Associated in the Forest-bed with CVwtwr latijrom there are 
found several otlier siMxiies of Cervida*, wliich it may be 
interesting io mention. Of these some are peculiar to the 
For(58t-bed, while others are common to the Forest-lHid and 
other det)osits of 14eisto<;ene and Pliocene age both in England 
and on the continent. The following is a list of the species 
that have as yet been clearly determined : — 


CV»rtnw claphus^ 

capreolui^, 

megaceros, 

martialis. 

verticornis. 


CervuH Sedgwiekit, 

latijTOKHj n. sp, 

Carnuforunt, 

Poltgnacuit. 


Of the nine species enumerated above two only have lived 
down to our own times, vias. the Stag {Cervus elaphtiB) and the 
Koebuck ( Cervm capreolus). These two, together with Cervm 
m^aceros, have not he('n found in strata oi Pliocene age, and 
therefore, as Mr. Boyd Dawkins justly observes (Quart Journ. 
Oeol. Soc. Nov. 1, 1872, p. 410), point rather forwards than 
backwards in time.” Cervm martialis — a species with sub- 
compressed ramified antlers, hitherto unmentionod in lists of 
Forest^bed Cervidw, and closely allied to the Reindeer {Cervm 
iorandm) — leads us to ^aw the same conclusion, as it has 
been found in the PostpHocene sands of Ribge, near Pezenas 
Q^rvais, Zoologie et Paldontologie Fran<}aise,’ p. 144) . 
Of the remaining imecies, Cervm (rivauing C 

m^aceraa in size and characterized by the downward andout- 
wim curvature of the brow-antler), Cervm Sedgwitdcii (a re- 
markable form with compressed antlers, described by Dr. 
Falocmer, | Palmontographical Memoirs,’ vol. ii. p. 471^, and 
Cervm Mijrone have as yet been found only in the Forest- 
bcd. Cimms Oarnniomm and C. PoUgnacm are Pliocene 
forms, the former having been found in the Pliocene deposit 
of St. Prest, near Chartres, by M. Laugel, and the latter also 
in a Pliocene deposit at Mont Perrier, near Issoire, and figured 
by Oroizet and Joubert. 


1 * 
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The Forefit4>ed Cervidtc taken as a whole, although com- 
posed of a remarkable and pCvCuliar assemblage of forms, show 
us, as lias been pointed out hr Mr, Iloyd Dawkins in the 
valuable jiaper above mentioned, that the Forest-bed itself is 
ratlu'.r of Pleistocene than Pliocene age : and as we know 
that FAephas prim igvniuSj E. anfiqum^ and Bison prisevs^ all 
Phiistcicene forms, arc numbered amongst its fauna, we are 
justly entitled to consider that the data are such as warrant 
the ab<.>vc conclusion. 


11. — On the Affinhlrs of ihr Genns Stromatopora, with Deacrip- 

tions of two new Species, By H. Allkyne NtciioijsON, 

M.I)., l).Se., M.A.,F.R.S.E., Professor of Natural History 

in University College, Toronto. 

In the ^Annals’ for August 1S73 T dcscril)ed four species of 
Stromatopora (one from the Upper Silurian, and three from the 
Devonian r(K*ks of Canada), all of which exhibited certain re- 
lationshipa with the Spongida. As regards two of the species 
describea in the paper alluded to, 1 have now obtained some 
furthcT mat(‘,rial, by which certain interesting points of struc- 
ture arc brought out, and the reference of these fossils to the 
Si)ongida is still more clearly established. I have also to de- 
scribe for the first time two new and exceedingly interesting 
species of the genus — gne from the Comiferous* Limestone 
Devonian), and the other from the Niagara Limestone (Upper 
Silurian). In the first place, however, it may be as well 
to discuss briefly the systematic position of the genus Siro^ 
matoporcu 

The genus Btromatopora of De Blainville includes a number 
of fossils of doubtful affinities, which have the common dia** 
racter of forming; amo:mhous masses or irregular expansions, 
composed of delicate calcareous laitiinss, arranged in guccessive 
strata one above the oih^, and se^ratra from one another hy 
minute vertical props, pillm, or dissepiments. Very often the 
sueex^ssive laminm are msposod round an imaginary centre or 
centres in a concentric manner^ ri®® to spherical, hemi*- 
spherical, or irregularly massive forms* In oAer cases the 
mass ^ is extended so as to form an expanded cup or irregular 

• T would migpeet that the term " sarcodeme (Or. aarx, fle^: 
people) might advantageoasly be eniplcg^ to designate the eathe or- 
fxauiatn or colony amon^t the oompoond Foraminifexa and the Sponges. 
Soxne^ such term is certainly needed in treating of siioh prohienumdal 
wgtoisms as Btromatopora, of which the exact sy|irt»matic position is 
doubtful. * 
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aheet. mado up^ like the preceding, of succcsBivcIy BU{>orlm-> 
}K)aca laiuince. 

The main element, therefore, in the structure of Stromato- 
poruj and the only one about which all observers are tolerably 
agreed, is a system of parallel calcareous laminae, generally of 
great tenuity, not in actual contact, but separate from one 
another by narrow interspaces. The successive lamince are 
kept apaii by a vertical system of calcareous pillars, which 
divide the interspaces l>ctweon the laniiiim into minute, usually 
quadrangular compartments, and tlnis render the wliole mtiss 
more or less minutely vesicular. 

So far, the stmeture of StronuUopora would be compatible 
with a reference of the genus either to the Foraminifera or the 
Spongida; but there are unfortunately many differences of 
opinion as to tlio further structure of these fossils, and these 
have led to equally wide differences of opinion as to the affini- 
ties and systematic position of the gtmus. 

According to M‘Coy (Pal. Foss. p. 12) the vesicular tissue 
of StronMiopora is comiioscJ of minute, curved, calcareous 
plates,” winch ho compares to the cmncnchyma of Pahmpora 
and Iristultpora. Ho also states that the up])er surface is oc- 
casionally marked “ with extremely obscure, distant, (juiucun- 
cially arranged, small pits,” which he appears to tliink may 
represent the corallitos in the above-mentioned or other allied 
genera. 

Prof. Hall agrees with M^Coy in referring Stromatopora to 
the Cceleulcrata, and in placing it in the neighbourhood of 
Tubivora (Pal. N. Y. vol. ii. p. 135). He considers that the 
fossils of this genus arc composed of minute cylindrical tubes 
with eonsider^le space between, and that the laminated struc- 
ture arises from thin layers of calcareous matter, deposited and 
filling the spaces between, and enclosing the tubes.^’ 

My own investigations of a veiy extensive series of speci- 
mens from the Lower and Upper Silurian rocks imd from the 
Devonian Formation have lea me to the conclusion that the 
genus St/romatopora is clearly referable to the Spongida, and 
that it should be placed amongst tlio CalciHi>ougia3, a group 
represented by many and varied forms both in past time and 
at Ae present day. The reasons for this belief may bo shortly 
Bommed up as follows ; — 

a. The fundamental structure of Stromatopora is by no 
means inconsistent with tlie belief that it belongs to the calca- 
reous sponges. It does not consist of reticulated calcareous 
gpiqula, as in tlic more typical members of the group j but 
neitW docs it consist of a vesicular tissue composed of minute 
curved calcareous plates ” (Ml^Ooy), which could be in anyway 
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compared to the vesicular coenenchyma of many tabulate 
corals. On the contrary, it consists of successive calcareous 
layers which may be regarded as comjwsed of on amalgamated 
system of horizontal spiculea, separated by interspaces, and 
kept a{)art by a vertical system of delicate calcareous rods, 
riving rise to a system of more or less quadrangular cells. 
The horizontal laminsB are upon the whole continuous ; but 
they sometimes subdivide and inosculate; and tlie vertical 
pillars arc decidedly irregular, being sometimes inclined at 
various angles, and not being placed at uniform distances 
apart even in all portions of a single specimen. Some of the 
vertical rods appear to pass continuously through several 
laminte and across the interspaces between them; but the 
greater number are confined entirely to the interval between 
two successive lamince, not being continuous or corres[K)nding 
with those in the interspace immediately above or below. 
There is no ground, so far as I am aware, for believing that 
these vertical pillars or rods are perforated, or could possibly 
be oi tlie nature of tubes inhabited by the separate zooids of a 
colony ; on the contrary, in all the forms which have come 
under my notice, there is the strongest possible proof that 
they are solid and imperforate. There is tlms nothing in the 
fundamental tissue or ^undwork of Stromatopora^ as above 
described, which would necessarily preclude us from referring 
the ^enus to the Spongida ; nor can any stress be laid ujKni 
Prot. McCoy’s argument that these organisms cannot bo 
snonges on account of their possessing a rigid fttijl inflexible 
skeleton, since similar reasoning would compel us to remove 
from the Spongida a vast number of forms the zoological 
position of which is beyond doubt. At the same time, if 
8tromat<y)ora consisted wholly of the laminated and reticulated 
tissue above described, and possessed none of tliose openings 
wliich are so characteristic of the Sixingcs, then indeed the 
^nus miffht be more proi>erly referred to tlie Foraminifora, 
the near allies of the Sponges in some resjiects, but destitute 
of the canal-system which is present in the latter. 

b. Such openings, however, can be shown to exist in certain 
forms of 8tr(mat(^ra ; and there is strong reason for believing 
that they will ultimately be found to be present in all. Thus 
in 8. atriatelUi, D’Orb., and 8. concentrioa. (JoW., both 
typical ^amples of the genus, Prof. M'Coy long since de- 
senbid the ^latenoe of vermicular tubes opening on the sur- 
face by small apertures, and passing more or less vertically 
layers of the mass (Pal. Foss. pp. 14 
<x lo). Ihcro 18 some ambiguity in the language used hy 
tins eminent palaiontologist in descrihing these tubes and the» 
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openings in N. concentrioa ; and the evidence is not at present 
sufficient to warrant any {lositive statement of opinion as to 
whether they may correspond with the “ pores ” or the os- 
cula” of an ordinary i^nge. It is probable, however, tliat 
they should be regardea as representing the pores/’ ana that 
the OBCula ” will yet be discovered by a more extended and 
complete examination. Again, in 8. ostiokUaj Nich., a species 
from the Guelph formation ot Canada, the upper surface of the 
mass exliibits small but regularly arranged openings, which, 
from tlieir remoteness and general form, can hamly be regarded 
as other than ‘^oscula” (‘Annals/ Aug. 1873, pi. iv. fig. 1). 
In N. tuberculota, Nich., again, I have now discovered a sys* 
tom of comparatively large and remote oiHsnings, which com- 
municate with canals traversing the organism, and which 
appear to fulfil beyond all (uieation the function of exlialant 
apertures. In 8, Nich., no openings are ordinarily 

to hv d(*toctcd, j)robably on account of the manner in wliich 
specimens are generally preserved; but I have one example 
Hfiowing both small and large openings, which must be con- 
sidered as being inhalant and exhalant. In 8. perjorata^ 
Nich., now described for the first time, the entii*e mass, or 
“ sarcodemo,” is traversed by numerous and close-set canals 
of considerable size, which open at the surface in rounded 
ajjertures gcnerHlly placed on conical or chimney-like emi- 
nences. liieso must represent exlialant canals ana apertures. 
Lastly, in 8. Hindeiy also now described for the first time, 
tlioro is a scries of small close-set apertures which must repre- 
sent jK)res?’ and another scries of larger, more remote, and 
raoi'o irregularly disjiosed openings which can only be regarded 
as oscula. With the exception j however, of the last-named 
species and of the single specimen of 8, granuluta above 
alluded to, I am acquainted with no species* of 
which has hitherto been shown with certainty to possess Uoo 
sets of openings — one small and inhalant, the other large and 
exhalant. It must be remembered in tliis connexion that the 
difficulties in the way of observation are in this case extremely 
great, since the condition of mineralization in which these 
fossils occur is generally such that the cavities of the mass 
are filled up with foreign material, whilst the reticulated tissue 
itself is often silicified. Hence it would be easy for such 
minute surface-apertures os the “ pores ” of a sponge to be 
irrocognizably filled up and obliterated or to escape detection. 

c. The shape of the various s{)ecies of 8iromatopora is such 
BA would accord i>erfectly well with the belief that the genus 
is referable to the Spongida. Some species are in tlie form of 
rounded or iiregulany hemispheric or conical masses. Others 
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are somewhat eup-shaped : and others^ again^ have the form 
of irregular and extended crusts, apparently attached at one 
point to some solid body, from wnidi they spread laterally in 
eye^ direction, or seem to form incrostin^ sheets. 

Upon the whole, I think the evidence is veiy decidedly in 
favour of the view that the genus StTcmatopera is referable to 
the Caldspongia. In accomanoe witli this view, 1 retain in 
this genus the forms which 1 have named 8* tuberematay 8. 
nulatQy 8, perjbratdy and 8. Hindeiy since these are undoubted 
^nges, and would upon any other view of the affinities of 
Stromatopara require to have a new genus formed for their 
reception. 


1. Stromatopora tubercuhtay Nicholson. 

StrofMOopora tubercukUa, Nicholson, Ann Sc Mas. Nat Kist. Aiur. 

1873,pLiv.fig8.2,2<i. 

Ilaving now obtain^ a considerable number of additional 
specimens of this species, I have to add two observations of 
importance to my original description. In the first place, I 
have now obtmned sp^imens showing that the under surface 
of the expansions of 8. tuberculaUi is covered by a thin calca- 
reous bt^ment-laycr, which is thrown into very numerous 
concentrically arrang^ undulating wrinkles, lliis surface 
thus presents somewhat the appearance of the epitheca of a 
Favoaites ; but it is much thinner and rougher, and is pierced 
by apertures. ^ In the second place, both the upper and the lower 
surface exhibit at irregular mtervals rounded apertures which 
are placed at distances apart of from two lines to half an inch, 
and have a diameter of from half a line to two-thirds of a line. 
These apertures are wanting in some specimens, which, how- 
ever, are but fragmentary, whilst they can readily be detected 
in others. ^ They are the openings of canals which penetrate 
the mass in a more or less vertical direction; and! noticed 
their occurrence in my original description of the species, 
though I did not at mat time fully recognize their nature. 
The case was thus stated by me Many examples exhibit 
rounded openings or tubes, from half a line to a line in ^ 
meto, d^ending at right angles to the mass, and placed at 
varying intervals. These openings are not elevated above the 
general surface. They are not constant in &6ir occunenoe, 
though very generally present ; and 1 have not been able to 
^tisfy myself that they are not truly extraneous to the fossil 
Ihey may, perhaps, be anuelidous in their nature; or they 
may bo duo to the fact that the organism has envelop^ a 
colony of Byringepotay which has subsequently been dis- 
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solved away ” {loo. cit. p. 93). The materials tiow in my 
hands, however, are quite sufficient to prove conclusively that 

Fig. 1. 




a, part of the under surface of a large example of fStivmolopora tubercfdutaf 
8ho>vmg the concentrically 'wrinMed basoment-layer and the openings 
of the oscula; natural size, h, a portion of the upper surface^ natum 
size ; c, a yertical section of a fragment of the same; magnified to show 
the internal structure. 

these canals and apertures are truly parts of the fossil. They 
are mostly to he detected upon the upper surface of the mass ; 
hot in one large specimen, which seems to have ^wn from a 
broad base of attachment and tlien to have spread out laterally 
in an irreMlarly cupshaped form, tliey are plentifully deve- 
loped on the lower surface. It can hardly be that tliey can bo 
any thing else than openings corresponding to the ‘‘oscuht” 
of sponges. The “ pores ” I have not yet made out with ab- 
solute certainly ; but I believe tliat the surfaco-tuborcles are 
truly of this nature, some of them showing almost conclusive 
pr^s of having been perforated by minute openings at ^eir 
apices. 

There would thus appear to bo every reason for concludi^ 
that 8. tubermduta is truly a calcareous sponge ; and the cbim 
question remaining is whodiur it can with propriety bo re- 
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tained in the genus Bttmnatopora. own opinion is de- 
cidedly against forming a new genus lor its recention, since 
it has the essential structure of Btroviatopora ; and the difficulty 
which I experienced at first in detexiting the oscula^ even in 
the examination of a large series of specimens, has convinced 
me that the occurrence of similar openings may well have been 
overlooked, even in tlie type species of tlic genus. 


2. Stromatopora granulata^ Nicholson. 

Stromatopora granulala^ Nicholson, Ann. & Mag. Nat. Iliat., Aug. 1873, 
pi. iv. iig». 3, 3 0 . 

The specimens upon which my original description of this 
species (w)c. cit, p. 94) was founded were all from the Conii- 
ferous Limestone ; and 1 failed to detect in them any traces 
of apertures which could be regarded as either pores or oscula. 
Recently, however, T have obtained an example of 8, granu* 
lata from the Hamilton group of the township of Boaan(^uet, 
showing both these sets of apertures ; and I have also obtamea 
additional R])ccimen8 from the Comiferous Limestone showing 
the under surface and the mode of growth. 

The first of the above-mentioned specimens is only a frag- 
ment; and its greater portion exhibits all the appearances 
which characterize the Coruiferous examples of the species. 
The upper surface of tlie fossil exhibits several rounded or 
conical elevations, one of which is |)erforated by a lar^e sub- 
circular aperture leading down into the interior, and evidently 
of the nature of an osculum. Whether the other elevations 
were similarly perforated or not does not clearly ap|>ear. Tlie 

I lores are only shown over a small portion oi the fossil, and 
lave the form of minute close-set jierforations in a delicate 
calcareous membrane or surface-layer. Beneath this layer, and 
over all parts of the specimen whence it has been denuded, is 
seen the ordinaiy granulated surface from which the name of 
the siiecies was originally derived. There is thus a probability 
establislied that all the specimens from the Comiferous Lime- 
stone which exhibit simply this granulated surface are imper- 
fect, and that there has ixien removed from them an exterior 
and very delicate membrane in which the |)ore8 were piexo^. 
The granulated layer which appears to form the surface in so 
many specimens would seem on this view to have served the 
purjiose of distributing the water received through the external 
poriferous layer, the granules with which it is studded being 
more or Uiss confluent, and giving rise to a complicated system 
of sinuous or vermicular horizontal channels. 

The under surface of B, granulata is covert by a thin, con- 
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centrically wilnklcd calcareoua membrane, preciHely similar to 
the epithcca of a Favosites or FistuUpora, IJfiually the species 
forms extensive crusts of no great ttiickness ; but I have one 
sfKjcimen in wliich the organism is attached by a broad base 
to a hvrgo Ileliophyllum^ from which it spreads out laterally in 
all directions as a horizontal expansion, the under surface 
being covered with a wrinkled opitheca,’’ and having been 
obviously free. 


3. Stromatopora perforata^ Nicholson. 

Spec, char. Fossil composed of cnists of varying thickness, 
inacle up of thin concentrically arranged calcareous laminae, 
the interspaces between which arc rendered vesicular by ver- 
tically disposed calcareous rods or dissepiments. From four 
to five lainime with tlioir intervening interspaces occupy the 
spac^o of one Tmc. Upper surface undulating, and covered 
with very numerous rounded apei-tures, which vary in width 
from two thirds of a line to one jine, and are situated at dis- 
tances apart of a line, more or less. Those apertures are 
usually jdaced at the summit or on one side of conical emi- 
nences ; or they are elevated alx>vc the general surface, the mar- 
gin of the owning on one side being in general higher than 
on the other, lliese aijcrtures are the orifices of vei’tical or 
somewhat obli<jue canals, which penetrate the vesicular tissue 
of the fossil, ami arc lined with a delicate calcareous mem- 
brane, marktul with faint encircling stria*. For a certain dis- 
tance (two or tlrcc lines) each canal descends in a straight 
line, and then is curved so as to become nearly parallel to the 
lower surface of the mass, at the same time contracting in its 
diameter (fig. 2,e). Between the oscula, as just described, 
the surface is covered with a fine miliaiy granulation, com- 
posed of minute pustules placed close together and arranged 
m irregular vermicular or sinuous lines. 

Stromatojpora perforata is perhaps the most remarkable 
species of the genus which has oecn yet described ; and it can- 
not be doubtea that it is a genuine member of the Calcispongise. 
though in some respects an abnormal one. In its internal 
structure it agrees altogetlier with S, tuherculata^ S.ffranulatay 
and 8. mammillata ; and witli the two former of tliese it agrees 
further in the possession of a series of a|)ertures which cannot 
be any thing but oscula.’’ No pores,” however, have been 
detected, unless some of the surface-tubercles should in reality 
be perforated, which is likely enough. 

8. perforata is readily distingoidied from S, iuberculata by 
the tnucli greater number and closer arrangement of the osoula, 
by the elevation of these apertures above Uic general surface, 
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and by the liner arul more minute character of the Hurlacc- 
granulatioii. The number and cloBcness of the oacula also 
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fltromatupora perforata : «, a fragment, Bhowing the oftculiferoiw uijpt*r 
fiurftiae, natural size ; h, a fragment magnitiod, it» show tlie inteniaJ 
Btructure; r, v^ical sect ion of a fragment, showing the form and 
course of the canals, natural size. 

Hcparate thia form from S. (jranulaia. in which tlie oscula ;ini 
remote, and often cannot be detected at all, though in otlier 
respects tlt(j surface-chujiictcrs of the two an' V(‘.ry similar or 
even identical. The under surfaiie of H, perforata is still un- 
known ; but the fossil forms thinner or thicker crusts, often 
covering pretty extensive surfaces, the thicker expansions 
being comjiosod of a succession of crusts 8U}>erimposed one 
upon the other. 

Locality and Formation , — Bare in the Comiferous Lime- 
stone of Port Colborne. Collected by the author. 


4. Stromatoperra ITindei^ Nicholson. 

Fossil fonning thin crusts or subhemispheric masses com- 
posed of successive concentrically di 8 i) 0 scd strata, e^h stratum 
made up of parallel calcareous laminae sejwirated by interspaces. 
Sometimes the comj^nont laminae of each stratum are parallel 
with the upper and lower surfaces of the stratum or nearly so • 
but more commonly they are oblique to these surfaces. The 
result of tliis is that llio interspau^es between the laminm open 
on the surfaces of each stratum as so many elongated and 
oblique ai^rturcs, which have usually tlie form of hssurc-Uko 
sinuous slits, but sometimes present the apiioarancc seen in 
^^cathe^cd spcciiiicns of Aloe<Hitts, The laminfic of each stra- 
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turn arc sometimes connected by transverse [lillars, Imt more 
commonly they arc so bent and curved as to inosculate witli 
one another at jioints closely approximated, thus giving the 
whole mass a vcHieular structure. Well pn*served specimens 
show about eight lamina' in the space of one line, Tlic upper 
surface of the fossil exhibits not only the lineiir and vermicular 
openings above spoken of as produced by the interlaminar 
spaces, but also a series of large rounded or oval ojieiiings, 
which are more or less iiTegularly dis])osed, and wliicli arc 
the orifices of so many canals which penetrate the mass verti- 
cally or obliquely. The size of thesg oscular apertures varies ; 
but most of th(*m have a diameter of from a line to a line 
and a half. They also vary gicatly in their number in a given 
space, some fragments exhibiting many of them jihaced close 
‘together, whilst others only show a tew, and these nunote. 
The walls of the canals leading away from th(*se openings are 
not lined by a continuous calcareous mcmlirauc (as in 8. per^ 
fimita), but arc perforated like a sicv(' by the elongated slits 
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S^maiopora MmAd, Nich. : a, upper sur&oe of a fragment, natural size, 
•bowing the pores and oicula j 6, vortical section of a fragment, enlarged, 
fthowing the obliquely arranged laminm and intci laminar spaces; r, 
upper sur& 0 (^ of a fra^ent, enlarged. 
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E reduced by their intersection with the interlaminar spacep, 
iCustly^ the general surface is undulating, and the oscula are 
not elevated upon eminences or papillae. 

This remarkable species departs in some important resj^iects 
from the 8trtictui*e of the typical species of Stromatopora : but 
it presents at the same time such a close resemblance to forms 
like S. tul}ercuhta that it docs not seem nec^sary to form a 
new genus for its reception. The chief peculiarity of the pre- 
sent fonn depends upon the fact that the component lamina) 
of die mass are not arranged concentrically as regards the 
entire mass ; but the fossil is composed of concentric layers, 
each of which is com{)ose!cl of parallel or subparallel laminae 
disposed obliquely to the surfaces of the stratum. Hence th(^ 
interlaminar spaces, instead of being parallel with the surface 
of the mass (as in S. tuherculata and *>. granulata)^ open U[)on* 
the surface in the form of oblinuo^ sinuous, or vermicular o])eii- 
ings, sometimes rounded or subtriangular. but more commonly 
linear and having a transverse diameter of alxiut one hundredth 
of an inch. It can hardly be doubted that these minute open- 
ings, wliich cover the greater part of the entire surface, arc of 
the nature of inhalant apertures or pores ; ” and they com- 
municate to fi’agmcnts of this fossil vftry much the as{K3Ct of 
woni and weathered examples of certain forms of Alveolit^ 
and CiPJiiteB, All those portions of the surface which arc not 
occupied by the pores are taken up by very much larger open- 
ings, which are certainly exlialant apertures or ” oscula.’’ 
Very often the lamina) arc arranged in any given stratum in 
a Bubspiral manner round certain points of the mass, and the 
pores on the surface have a corresponding arrangement. 

Upon the whole, little doubt can be entertained as to the 
propriety of referring this species to the OaldspongiaB ; and 
Its structure would strongly corroborate the view that the 
surface-tubercles in S. tubermlaia are truly perforated, and are 
of the nature of ]K)rcB, though examples of this species as 
ordinarily preserved do not exhibit this feature clearly. I 
have namea the present species after its discoverer, Mr. George 
Jennings Hinde, who has kindly furnished me with specimens 
for examination. 

Locality and Formation . — Common in a magnesian lime- 
stone of the of the Niagara Limestone flipper Silurian), 
at Owen Sound, Ontario. Collected by Mr. G. J. Hinde. 
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III. — On a New Parascyllium from IToheon^a Bay, By 

Fredbkk^k M^Coy, ProfesHor of Natural Science in tlu! 

Melbounie University, and Director of the Melbourne 

National Museum. 

[Plate II.] 

To the Editors of the Annals and Magazine of Natural History, 

Gentlemen, 

As only one species of Parascyllium is noted in Dr. 
Glinther’s Catalogue, I beg to give you a brief description of 
a different one, not very uncommon near Melbourne. 

Parascyllium nuchalia^ M^Coy. 

Spec, char. Body and fins clouded with two shades of 
chocolate-brown, witli a broad blackish-brown nuchal collar 
extending from the base of the pectorals to halfway between 
the eye and the first giU-<i])ening, and two or three very con- 
spicuous large BiX)ts of the same dark colour on each of the fins ; 
tnc whole of the sides and back covcml with white sj^ots, 
smaller and more crowded on the dark nuchal collar ; under- 
side of throat and abdomen pale whitish brown. Mouth nearer 
the extremity of the snout than to the eye. 

Length 2 fo(‘t 9 inches ; snout to anterior edge of orbit 
1 inch, to base of pectoral 3? inches, to origin of vcntrals II 4 
inches, to origin of first dorsal 14J inches, of second dorsal 
inches, of anal 20 inches, to caudal 25 inches ; girth 7 
inches. 

This beautiful species is adult at the above sijso^ and is 
easily recognized by its brown-clouded body, dark, wide half 
collar, and conspicuous round white spots. 


IV.— On the Genera Tremarctos, Oervais (Nearctos, Oray)j 
and .dElurina, Gervais (Ailurogale, Fitz.). By Theodore 
Gill, M.D., Ph.D. 

In the ^Annals and Magazine of Natural History’ for August 
1878 (voK xii. p. 183) Dr. Gray has differentiated fiom the 
genus to which he hiul formerly referred it {Hislarctoa) the 
iJrsua amatuB of Frederick Cuvier, giving to that species the 
new generic name ^^Nearctos,^^ A distinct subgenus had, 
however, been long previously projicBed for that siiccios bv 
Gervais (‘ Ilist. Nat. des Mammift^res,’ tome ii. 1855, p. 20), 
and named by him Tremarctos, The name evidently refers 
to one of tlie characters mentioned as peculiar — the supra- 
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condyloid foramen of the humerus, in whicli it was said to 
differ from all tlie other Ursida. This group has been adopted 
as a distinct genus hv the author in his ‘Arrangement of the 
Families of Mammals,’ 

In reference to the statement that the supracondyloid foramen 
is absent in all r)ther Ursidae (“^jui manque A tons autres 
IJrsidds ”), it may be well to recall that it is developed in the 
humerus of a fossil bear preserved in the palccontological col- 
lection of the Museum at Paris, and figured hy Cuvier and 
Blainville (sec ‘Ostdographie des Mammif^rcs,’ UrauSy pL xvii. 
desc. p, 93) ; but, as remarked by Do Cliristol and Blainville, 
that specimen is doubtless exceptional or “ monstrous,” it 
being the only one known among hundreds examined ex- 
hibiting such a peculiarity. The same bone has been re- 
ferred to by Dr. John Struthers, in the ‘Lancet ’ (1873, vol. i. 
pp. 231, 232). in comments upon the hereditary occurrence of 
a supracondyloid m'oeess in Man. Judging by the figure of 
the humerus of Iremarrtoa ornatua given by Blainville, the 
supracondyloid foramen appears, however, to be a normal 
characteristic of that species ; but it would be desirable that 
such supposition should oc proved or disproved by the examina- 
tion of other specimens, and my chief object in this communi- 
cation is the hope that it may elicit such information. 

I venture also to add anomer reference that has been over- 
looked by Dr, Gray as well as Dr. Fitzingcr. In the ^ Pro- 
ceedings of the Zoological Society of London ’ for 1867,p. 268, 
Dr. Gray has proposed a genus Vwerric^a for several Felidm, 
and among them the Felia planicepa of Vigors and Horsfield ; 
and in the ‘ Sitzungsbcrichte der Axademie der Wissenschaften 
zu Wien ’ for 1869 Dr. Fitzinger has based another genus 
i^AilurogaLa) on the same species. A sabgeneric grpup had, 
however, long previously b^n proposed by Prof. Gervais (^. 
du p. 87, 186^ for that species, desiraat<^“ Ailurin ” (Latin, 
AElur%na)y and distinguished hy the wuble-rooted false molim 
of the upper jaw. In my ‘Arrangement of the FamiUes of 
Mammals^ I have retained both JElurina and 
(restricted) as genera. 


V . — DeacriptionB of New Genera and Speciee of Heteromera^ 
chi^y^ftom New Zeedmd and New (Medomay together with 
a Eemaum of the Genua Hypaulax and qDeacription of an 
allied New Genua from Golombia, By Fbedbriok Batee^ 
[Continued from vol. xiL p. 465.] 

Hypaulax, mihi, Trans. Ent. Soc, Lqud. 1868, p. 2d9. 
Bince the time I established this genus^ I have assiduously 
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collected all the species possible, and have especially endea- 
voured to obtain as large a series as I could of each species, 
I propose now to give some remarks on the species descnDed by 
me at that time, as well as to describe others that are new. 

ffjfpaulax marginata and sinuaticollU^ mihi, h c. p. 261. 

These two species appear to be very rare, as I have been 
able to add but one other example of tnarginata^ and not one 
of 9tnucUicollt\ to the solitary example of each on which their 
d^riptions were founded. The two species are extremely 
other, but are, at present, well distinguished by 
the characters given. By some strange error, I have given 
the prothorax of sinuaticoUia as longer than wide ; it is, as 
well as the entire insect, relatively much narrower in propor- 
tion to its length than in marginata ; the labium is more 
narrowly and deeply emarginate in front ; the space between 
the palpi narrower and more convex on the face ; the 
mentum is densely hirsute. In both species the mandibles are 
strongly notched at the apex ; the gular furrow is veir strong 
and close to the base of the submentum : the cheek-furrow is 
deep and curved, extends nearly to the gular fiirrow, and termi- 
nates in a large, subpyriform pit or excavation. 

My second example of margtnaia is from Western Australia. 
It is considerably smaller than the typical example (length 8 
lines) 5 the chin is strongly bearded ; the two impressions on 
the prothorax are placed further from the base : andtbe 3rd and 
4th ventral segments arc distinctly sinuate behind : these differ- 
ences are possibly sexual, although I can see no difference in 
the form of the anterior tibiss : at any rate they are not of suffi- 
cient value to warrant me in holding it as a distinct species. 

Hgpaulax tarda^ mihi, I o. p. 262. 

This species also appears to be veiy rare, as I have been able 
to add but a second example. It is at once to be distinguished 
from the two preceding by its strongly transverse prothorax, 
wth the hind an^es more acutely promiced and more outwardly 
directed, and by its somewhat ^sqnat figure ; the mandibles 
are notched at the apex ; the labium is broadly emarginate in 
frant, the space between the palpi narrow, its face but little con- 
vex; the gular fumwis biWbut less deep than in ^oae pre- 
ening ; the iheekwftiiTOw is slightly arched, and does not ter- 
minate near the ^alar furrow in an expanded subpyriform 
excavation;^ the ventral segment is convex and strongly and 
somewhat sinuously emarginate behind ; and the sides of the 
prothoi^ are more finely margined ; the intervals between the 
rows of punctures on the elytra are flat, even at the sides and 
dh Mag^ N, H, Ser. 4* Vol, xiii. 2 
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apex ; the 9th row of punctures is joined behind (apically) to 
me 1st, the 8th to the 7th, the 6th to the 3rd, and the 6th to 
the 4th j these differences, added to those given in the original 
description, will readily enable any one to separate the species. 

My second example is from Wide Bay : it differs from the 
typical one only in the head having a rounded depression on the 
crown, the impressions &c. on the prothorax less strongly 
marked (almost obsolete), the elytra more convex^ and wn- 
sequently more abruptly declivous behind, the striss a little 
fainter, the punctures larger, and the intervals a little less 
flat. 


Uypaulax opa^ula^ n. sp. 

Oblong, or oblong-ovate, sometimes elongate-ovate : black, 
subopaque. Labium broadly emarginate and densely ciliate in 
front, the space between the palpi wide and scaremy convex 
on the disk ; mandibles strongly notched at apex ; mentum 
strongly transverse, strongly angulate at the sides, front margin 
notched in the middle, a large round fovea on the disk, and, in 
six out of the seven examples before me, densely hirsute (in the 
seventh it is entirely naked) ; gular furrow strong, placed di- 
stinctly further from the base of the submentum than in the 
species preceding ; cheek-furrow as in //. tord!a, but not exten- 
ding nearly so dose to the gular furrow ; the submentum, and 
that portion of the gula before the furrow, more convex or 
bulging than in any of the preceding : head formed as in if* 
tor^, very minutely and distantly punctulate, the punctures 
more numerous on the epistoma ; epistomal suture well marked, 
an^late at the sides ; vertex convex : prothorax opaque, more 
or less transverse, reOTlarly but not sttpn^ly convex, feebly 
emarginate in front ; base bismuate, and a little wider than the 
apex, sides more or less strongly and regularly isounded, and 
moro or less distinctly sinuous in front of the hind angles, 
which are ordinarily subacute and directed backwards (in some 
examples they are a little outwardly directed) ; median dorsal 
line veiy faintly marked : the entire surface minutdiy punotu- 
late (in some examples almost imperceptibk so)^ ana tnere are 
ordinarily several more or less distinct obfozig impressions at 
each aide of the disk and nearest to the base ; the lateral 
though thickened are not, except sometimes at the hind an^s, 
all channelled or lined within this thickened edge or margin, 
and have not the appearance of a recurved plait or fold hanng 
a fine groove or channel within, as is the case with all tibe other 
species of the genus ; scutellum convex, almost equilatmaUy 
triangular; pointed behind ; elytra subovate, a Ktlle feas opaque 
than the prothorax, distinctly wider at base than base ot pro- 



19 


and Species Heteromera/ 

thorax^ faintly striated^ obsoletely 80^ or not at all, on the disk ; 
the punctures large, irregular, ordinarily oblong ; frequently 
two or three run together ; apically the arrangement of the 
rows of punctures is the same as in n. tarda ; intervals more or 
less (but never at all strongly) convex, impunctate : prostemal 
process wide, transverse^ rugose, broadly rounded behind, 
strongly tricarinate, the central carina enclosed by the two 
outer ; tliird and fourtli ventral ^ments sinuously emarginatc*. 
behind : le^^s and underside shining black ; tarsi, palpi, and 
antennae piceous ; anterior tibiae elongate, more curved near 
the apex in the d . 

Length 6 to 7 ^ lines. 

Hob. Bockhampton. Seven examples. 

A very distinct species, and at once to be distinguished from 
all the others by the form &c. of the prothorax, especially by 
the character of its lateral edges, as indicated al^ve. 

Uypauhx ampliatay n. sp. 

Oblong, broad, black, slightly shining. Labium broadly and 
sinuously round^ and ciliate in front, the space between the 
palpi ratlier wide, its face very convex and longitudinally chan- 
nelled down the centre ; mentum naked, plane, transversely 
cordiform, with tlie usuad small wing-like expansion on each 
side the apex at back ; mandibles broadly and squarely trun- 
cated at apex ; gular furrow deep but not wide, very distant 
from base of submentum ; cheek-furrow very short (almost 
obsolete), scarcely extending beyond the upper comer of the 
eye beneath : head and prothorax nSiore or less distinctly but 
veiy finely punctulate, most strongly so on the epistoma; 
epistomal suture die^nct, arched, a little sinuous in the middle : 
protborax ample^ transverse, sutepaque, but little convex, di- 
stinctly widest m front^ apex very feebly emarginate, mnt 
angle almost obsolete ; sides strongly rounded anteriorly, then 
subparallel to behind the middle, mence rapidly contracted to 
the hind angles, which are small, scarcely prominent, and 
slightly outwttdly directed ; base very bro^y lobed in the 
middle, and extending further backwai^ than the hind angl^ : 
latend edges strongly thickened, except in firont of the bind 
angles, abruptly interrupted or notched immediately’ behind 
tiw middle: eoatellnm oonrex, strongly transversely triangular : 
elytra a little shining, broadly oval, moderately convex, di> 
snnedy wider at base than baM of prothorax ; base strongly 
emarginate ; basal ridge very thick imd prominent, and clearly 
eontinuons wiA the sutural interval, the ordinary short scutellar 
row of punctoree either altogether absent or rmresented by a 
tingle faint oblong impression ; more or less faintly striated 
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(obBoletdy on the disk), the punctures moderate but dwp, 
rounded or oblong ; intervals nearly flat, more or 1^ v^ibfy 
but always minutely punctulate ; apically the Ist s^a is joined 
to the 9th (the 8th being joined to 9th at some distance ftom 
the apex), the 7th to the 2nd, the 6th to the 3rd, and the 6th 
to the 4th, or 3 and 4, 6 and 6, and 7 and 8 aro joined tocher 
behind in pairs : prostemal process very wide, strongly tri- 
carinate, the middle carina much the widest and not enclosed 
by the two outer ; end broadly truncated or trilobed behind, 
in the latter case the middle lobe is the most prominent; 
flan^ of prothorax smooth : legs rather slender, and, together 
with the underside, antennse, &c., shining black. 

Length 12^ to 13^ linos; width of prothorax across the 
middle 4^ to 6 lines ; width of elytra behind the middle 64 to 
6 lines. 

Hah. Champion and Nicol Bay, West Australia. Two 
examplca 

Var. Parry u 

Smaller (lOJ^ to Ilf lines) than the type, more convex, espe- 
cially the prothorax, the punctuation on tne intervals of the 
elytra obsolete or altogether absent, and the Btrim at the apex 
confusedly united to each other. 

Two examples obtained from the collection of Major Parry, 
labelled Voyage of the ‘ Beagle,’ ” 

Hypoulax orctM, Pascoe {Nyctohates)^ Joum. Ent. ii. p. 463. 

This very variable species is nearly related to the preceding, 
but may be distinguisued by its more ol^long parallel form ; 
the prothorax is less strongly transverse, the apex decidedly 
arcuate emarginate, the front angles consequently appear more 
prominent, and are subacute or narrowly rounded ^ the sides 
anteriorly are much less strongly rounded, the hind angles 
longer, more acute, and obliquely outwardly directed, the apex 
is wider, equal to, or narrower than the osmt ; the head and 
prothora:;: are almost smooth ; the base of the elytra less di- 
s^^ly wider than the base of the prothorax ; the striss more 
distinct, the intervals, especially at the sides and apex:, convex ; 
the legs are stouter ; the gular furrow situated a little nearer to 
the bai^ of the submentum : the flanks of the prothorax stronglly 
wrinkled on the middle ; tne middle carina of the prostemal 
process much narrower, the two sulci are consequently much 
wider and are continued in froqt (at right angles) halfway across 
the sternum, in front of the co|», the prostemum thus appearing 
to have a strong transverae impression before the oox» j rids 
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last cbarscter, and the rugosities on the flanks of the prothorax^ 
will immediately serve to differentiate the two species. 

Length 11 to 12 lines ; width of prothorax across the middle 
to ^ lines ; width of elytra behind the middle 4^- to 5 lines. 

ifa&. Swan River and Champion Bayi West AostralifL Six 
examples. 

Var. acutangulata. 

Two examples from New South Wales slightly differ in 
being a little smaller (10 lines)^ in having a distinct longitu- 
dinal impression on the cheeky starting from the lower comer 
of the eye beneath ; the strise on the elytra stronger than ordi- 
naiy^ the intervals more convex and^ at the sides and apex, 
Bubnodulose. In one of the examples the prothorax is strongly 
transverse, and tlxc lateral thickened margin is abruptly ex- 
panded (just below the ordinary notch behind the middle) into 
a broad rounded tootli, and the hind angles are very acute. 

NoU. The mandibles in H. orem and H. ampliata have the 
ajpex broadly and sguarely truncated ; in all the other species 
the apex is more or less strongly notched or bifid. 


Hypaulax tenuiatriaiaj n. sp. 

Oblong, robust, black, shining. Labium deeply and widely 
omarginate in front, with a tuft of hairs at apex of central 
portion (between the palpi) ; mandibles strongly notched at 
apex,* gular furrow strong, vciy near to the base of submentum, 
a short longitudinal groove extending from base of submentum 
to the gular furrow ; cheek-furrow broadly and deeply im- 
pressed, extending obliquely from the upper edge of the eye 
TOneath to close to the gular furrow : menturn more or less 
transversely subcordiform, more or less densely clothed with 
hairs (sometimes veir sparsely so) ; the hairs shorter, finer, 
and less interminglea than in any of the preceding that have 
hirsute mentoms ; head and prothorax minutely (the former 
V€«y sparsely) punctulate ; crown sometimes impr^sed by an 
irregular transverse line and by two small fovem, in others it 
is a little more convex and smooth ; epistomal suture well 
marked, angulate at the sides : prothorax transverse, convex, 
feebly emarginate at apex^ and mways narrower than at base ; 
antenor an^ea not prominent ; sides more or less strongly 
rounded to behind the middle, thence contracted in a curve 
to the hind angles, which are moderately prominent and acute 
and directed l^kwards ; base subsinuously truncated ; sides 
finely margined or thiclcened, more or less crenulated, and 
sometimes notched or interrupted at the middle, a little reflexed, 
distinctly (though not broadly) channelled within the thiokenoa 
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b(»der ; ordinarily there are taro nune or less distinct and 
rounded fovete at each side of die median dorsal line^ which is 
obsolete : scntellum transverse, broadly rounded Itehind : dytrs 
oblong or oblong-ovate ; base truncated, the thickened basal 
margin rather narrow, not clearly continuous with the sutural 
interval ; finely but distinctly striated, the punctures in the 
strisB small (especiidly on the disk), close-set, narrow, oblong : 
ordinarily the stria 8 and 4, 6 and 6, and 7 and 8 are united 
behind in pairs ; sometimes, however, it is 8 and 4, 5 and 8, 
and 6 and 7 that axe united; the short scutellar row consists 
of from five to eight small close-set punctures ; intervals flat 
on the disk, sometimes convex on the sides, indistinctly punctu- 
late : prostemal process tricarinste ^ the middle carina enclosed 
by the two outer, which are ordinanly transversely corrugated : 
legs robust and, together with the underside, shining black ; 
tarsi, antenna, and palpi dark castaneous. 

Length 8-lOi lines. 

H<d>. Queensknd (Rockhampton) and New South Wales. 
Nine examples. 

At once to be distinguished from all the preceding by the 
finely punctured stria of its el 3 rtra and its more glossy 
black surface. Like all the other species of which a series 
of examples has been obtained, the form of the prothorax 
(especially) and of the elytra is subject to considerable 
variation. 

Bypmilax obUmga and H. ovaUa^ mibi, 1. e. p. 263. 

A careful examination of a series of nearly forty examples 
has convinced me that the specimens (one of oMonga and two 
of ovalio) on whicli 1 founds these two species are really tiiie 
extreme forms of but one species. As the form ovalia has 
been figured (1. c. plate xii. fig. 1) it will be most oonvoiient to 
take that name for the species : therefore obUnua ovoNo. 

This species is intet^ly variable in the form &c. of ib« 
prothorax *, especially in ue amount of rounding of the sides 
anteriorly. The elytra also are variable as to form ; may 
be subparallel (as in the form oblonga) or decidedly ovaf ; and 
there exists every variety of form between. 

This species may be at once distmguished from all the others 
by the deeply crenate-striate elytra and convex int^ala, and 
by the labium, which has a deep rounded excision at each side 
in front, the iniddle portion between the palpi being prominent 
and rounded in front, and ordinarily without a tuff of hairs. 

* It was in error that I deacribed the prothorax of oMmmw aa loonr 
than wide. 
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From H. tmuutriOa, with which it is most closely allied, it 
may be separated bj the above characters, and also by its 
more slenw form, the gular furrow placed leas close to the 
sttbmentom, the abUnce of the short longitudinal groove from 
base of sobmentum, the cheek-furrow shorter and more or less 
recurved round tlie lower (narrow) edge of the eye beneath. 

Out of the whole of the examples of both sexes I possess of 
this sjiecies but one has the mentum clotlied with haus ; this, 
coupled with what we have seen before in the other species, 
makes it quite evident that the bearded chin possesses neither 
specific nor even sexual value. 

Hw^ulaxgajfndaliensis and H. opadcoVis^ MacLeay, 
Trans. £nt. Soc. N. S. Waies, ii. pp. 284 & 285. 

As the descriptions of these two species extend to but little 
over two lines tor each, 1 find it impossible to decide whether 
they belong to any of my species or not. In a difficult genus 
like the present, the spraies of which are su^ect to great indi- 
vidual variation, it is impossible intelligibfy to characterize 
the species in such short aescriptions. 


Astathuetus, n. g. 

Mentum slightly pedunculate, winged ; the central portion 
large, prominent, not wider than long, hexagonal. Maxittve 
wiw the inner lobe unarmed ; last joint of the palpi elongate- 
triangulate, the outer side longest. Labium strongly transverse, 
/partly concetded by the mentum, broadly emarginate and ciliate 
'^in front; palpi distant the last joint oval, with the apex 
broadly truncated. Utda strongly transversely sulcate. 
Bubmentum small, transversely triangular, a deep longitudinal 
sulcus extending from its base to the gular furrow. Chedca 
beneath strongly sulcate, the furrow extending obliquely from 

t hese of the antenna, skirting the upper ed^ of the eye, to 
b to the gular furrow. MandStUa broadly truncated, and 
slightly notched near the lower edge at apex. Head sub- 
prominent, subquadrate ; front a little depressed ; front and 
c^toma together trapeziform : antennary orbits well rounded. 
Ja^Matoma^ squarely truncated in front ; the suture well marked 
St eadi side. Labrum transverse, front angles well rounded, 
fore margin ciliate and slightly emarginate. Antsnnm feebly 
perfoliate : joints 8-6 ob^ic and a little nodose at apex, 
8 longer than 4, 4-6 gradually a little shorter, 7-10 gradually 
larger and wider, depressed, 1 1 Iwrge, subovoid. Eyes moderate, 
ratner prominent, nwrow, transverse, obliquely contractcii 
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below* Proihorm sub^oadrate, wider than long, but little 
convex ; apex slightly sinuously emarginate ; front angles not 
prominent ; sides veir moderately rounded, a little incurved 
Wore the hind angles, which are small, pbacute, and out- 
wardly directed ; lateral edges a little sinuous, unequally 
thickened, and channelled within ; base feebly bisinuate, rather 
thickly mamned* Soutellum rather large, curvilincarl;^ tri- 
angular. Elytra elongate-oval, widest behind the middle, 
and somewhat attenuate at apex, moderately convex, ^adually 
declivous behind : base emarmnate, scarcely wider than base 
of prothorax, witnout trace of a thickened margin ; shoulders 
a little oblique : epiphural fold entire (thou^ narrow and 
becoming vertical) oehind. Metaaternum short: intercoxal 
process wide, rounded at apex: prostemal process broad, 
strongly tricarinate, the midole carina encloscJi by the two 
outer: end broadly truncated. Mesosternmn subhorizontal, 
broadly concave in front, deeply and obliquely impressed at 
each side above. Legs rather slender : tibiw a little thickened 
outwardly, obsoletely spurred : tarsi tomeutose beneath ; first 
joint of tne posterior of nearly equal length to the last. 

This is the third known ffenus of the CwlometopideSf having 
at the same time both chccnc- and throat-furrows. From the 
other two (Hypaulax and Chileone) this may at once be 
distinguishea by the elongate-ovate and less convex form, the 
square prothorax, and the total absence of a thickened margin 
to the base of the elytra. 

Astathmetus alienusy n. sp. 

Elongate-ovate^ attenuate behind. Black, subopaque. 
Throat-fu now a little arched : head (except the epletoma) aad 
prothorax indistinctlj ponctnlate : elytra teas opaque tluui the 
prothorax \ on each eljiron nine punctured strin, the etria» reny 
line ; the punctures narrow, oblong, well impressed, those on the 
sutural row smallest, and becoming gradually larger and 
stronger towards the sides ; a short scutellar row of four or 
five punctures ; intervals smooth, impunctate^ flat on thedii^ 
a little undulate at the sides : legs and underside shining blade, 
minutely punctulate j flanks of protborax smooth, impimctate ; 
antennas and palpi pitchy, outer joints of the former dusky. 

Length 11 linra ; width of elytra behind the middle hnes. 

Colombia. One example. 

[To he ooutiBtted.] 
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VI.— -2%6 Oeoaraphical Relcdtone of the New^Zeahmd Fauna, 
By Captain F. W. Hutton, C.M.2.S.* 

I KNOW of no part of the world that presents such a promising 
field to the student of nature as New Zealand. Although 
small in size, it contains a fauna and flora so peculiar that 
several naturalists consider it a separate biological province 
apart from the rest of the world. Isolated from any large con- 
tinental area longer probably than any other portion of the 
earth, it contains the remnant of the population of a continent 
that existed before the Mammalia had overspread tlie world ; 
and to that has at various times been added, principally from 
Australia, a colonist population which culminated not many 
hundreds of years ago in the advent of man. New Zealana, 
therefore, presents us with what I may call the elements of a 
continental fauna, or a continental faima in its simplest state, 
and conseoueutly in that state which is most advantageous for 
studying tne mutual relations of the animals composing it. 

Both Mr. Darwin and Mr. Wallace call New Zealand an 
oceanic island” from a zoological point of view, owing to 
the absence of terrestrial mammals and the meagrenoss ot its 
fauna and flora ; that is to say, they consider it an island 
that has never formed part of a continental area since its last 
emergence from the sea. But I think that the Struthious birds 
have certainly as much weight in determining this point as 
terrestrial mammal^ for they have no superior means of dis- 

* 4 New Zealand also possesses a frog, which is one 
t characteristics of a continental fauna. From a 
wint of view, I do not see how any land, except 
I coral islands, could have originatea except as part 
ontinental upheaval. I think, therefore, that the 
id fauna may be correctly called the remnants of a 
fauna, and that a close study of it will throw great 
ngni on many of the most important, but at the same time 
most obscure, problems in zoology. It will, however, be long 
before this can be accomplished. The describing ana naming 
of the different animals, which is the foundation upon which 
all other researches must rest, is as yet far from being com- 

E lei^; the determination of what species are the original in- 
abitants, or the descendants of the original inhabitants, of the 
former continent has hardly been attempted : but all this must 
be settled before imy sound deductions can drawn as to the 
reasons of extinction, variation, or permanency of type of the 
animals. 

a Oommunlcaied by the Author, from the * Transsctioni of the New 
Zealand Institute,* vol v. 187;2. 
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It 18 to this latter point that 1 wish to draw attention — not 
that I am in possession of information sufficient to prove any 
one perhaps of the points that T shall raise^ but because 1 think 
that sufficient is known to establish with ^eat probability the 
main features in the soological history oi these islands ; and 
this sketch which I now presume to offer will, I hojie, in- 
duce others to examine the subject more in detail, and will 
give a systematic direction to their observations. I propose to 
take first the zoological evidence — to point out tlic principal 
facts that have to be accounted for and the deductions that they 
lead to ; I will then rapidly glance at the geological and 
palsBontological evidence ; and, finally, I will draw up from the 
whole the hypothesis that appears best able to account for all 
the phenomena. 

Mammalia. 

Of our two bats, one (Scotophilua tuber culcUun), although 
not found elsewhere, is closely allied to tliose of Australia, 
while Hit other {Mystaoxna velutina) forms the only stiecies of 
a genus peculiar to New Zealand, but related to bats living in 
South America. 

Two species of seal frequent our shores — the sea-lcopard 
{Stenorhynchus hptonyx)^ which is also found on ice-floes in 
the antarctic seas, and occasionally extends to Australia, and 
the fur-seal {Arctoo^halua cinereue)^ which is suppos^ to 
occur also on the soumem coasts of Australia, and is closely 
related t^ if not identical with, a species found at the Falkland 
Islands, Horn, South Shetland, and South Georgia. In 
the Otago Museum there is also a skull that appears to belong 
to the sea«elophant {Morunga proboeddea). Mr* Pturdie in- 
formed me that it was pick^ up a long way inland. 

Of the Cetacea, some twelve or thirteen species are known, 
belonging to the six different families into which the marine 
memb^ of this order have been divided ; and it is remarkable 
that two thirds of them are endemic^that is, not found any- 
where else. Our IWo or three species of whale We-whiue 
have, up to the pr^nt, been found nowhere else. The sperm- 
whale of our northern coasts is probably the same spemes as 
that found in Australia and the South Pacific {Ckxtodon aus- 
tralis) ; it is certainly distinct from the northern sperm-whale 
((7. macrooephalus)^ as the lower jaw is much narrower ♦. 

Our ziphioid whales, of which we have three or four species, 
are all endemic ; and two of them (Berardiua Amuxii and Jfc- 

a A lower jaw of the New-Zealaad sperm-whale in the Auckland 
Museum la 17 ft. 7 in. in length and only 2 ft. 2 in. in width at the con- 
dyles ; there are twenty-three teeth on each aide, font of which are rudi- 
mentary only ; the length of the largest tooth is 7*4 in. 
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soplodan Hectort) belong to genera not found oleewhere. None^ 
however^ of our Delphiniidas are confined to New Zealand. 
Delphinm novoi^zeatandim inhabits the antarctic seas and 
perhaps Tasmania; Lagenorhynchua clanculua is found through* 
out the Pacific Ocean^ but not in Australia ; and Orca ocspan^ 
aia^ a lower jaw of which is in the Auckland Museum^ ranges 
from the Capo of Good Hope through the Southern Oo^n 
to Chilly ana is also found in the North Pacific and Tas- 
mania, The blackfish {Qlohioc^halua macrorhyMdiua) is 
found in the South Pacific and Japan^ but not in Australia. 
Our Cetacea, therefore, contrary to what might have been ex- 
pected, show a nearer relation to the Pacific and Antarctic 
oceans than they do to Australia ; and it is remarkable that 
no species of porpoise has as yet been described as found in 
New Zealand, although two inhabit Tasmania. 

The absence of terrestrial Mammalia is one of the chief 
points of interest in New-Zealand zoology, as it proves that 
there has been no land communication between this country 
and Australia since the latter was inhabited by Marsupials ; 
for 1 consider that the so-called Maori rat and native dog 
were both introduced by human agency*. 

Sir George Grey informs me that he sent to the British 
Museum some grey Maori rats which had been ofiught 
in the interior of tne South Island in 1847 by Mr. Torlesso, 
and that Dr* Gray had said that they were identical with a 
rat found in Polynesia, by which he must have meant the 
block rat {Mua ratlua) ; for none of the islands in the Pacific 
possesses an indigenous rat. Dr. Buller also collected a con- 
siderable amount of evidence to show that the “ kiore-maori” 
was identical with a rat (now in the Colonial Museum) which 
he described (Trans. N.-Z. Inst iii. p. 1) under the name of 
Mua novcS'-zaalandtcBf but which is certainly Mua raUua» Hr. 
Colenso says (Proc. R. Soc. of Van Diemen^s Land, 1851, 
p. dOl), in a letter to B. Gunn, Esa., dated 4th September, 
1850, wat after considerable trouble he had procured two 
specimens of the native rat, which he describes as smaller 
than our English black rat (M. raUua),md not unlike it.’* 
Against this we have the statement of Dr. Dieffenbaoh, who 
says (* New Zealand,* ii. p. 185) that it was Ac English 
and not the Norway rat that killed off the kiore-maori.** 
This, 1 think, must be a mistake, as all the Maoris attri- 

e Oaptain Oooh temarki, in hii first vovage, that rats were soaroe 
that maiw of us never saw them ” (Hawln^orth’s < OoU. of Voy.’ iii. 
p. 84). He makes no mention ofUieir ever being used for food ; analam 
noiaware of anj resudns of rats having been ak yet found in Maori coolfing- 
pkees. 
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bute the destruction of the edible rat to the brown rat^ and 
it coudd only hare been from Maoris that Dr« Dieffimhach 
got his information. Mr. Murray also states (Distr. of Mam« 
malsy p. 277) that the Norway rat (if. decuman^) was not 
introduced into New Zealiemd in 1843 ; but he gives no evi- 
dence of the truth of this statement: and it is unquestionably 
erroneous The whole of the reliaole evidence that we have^ 
therefore, goes to prove that the Maori rat was no other than 
M, rattus. 

The so-called native dog ” has been determined by Dr. 
Qray to be Ganie jhmiUaria (Proc. Zool. Soc. 1868, p. 508), 
and not the Australian species or variety called Canis dingo^ 
which is the strongest mssiblc evidence of its being merely an 
' escaped domestic breeu : indeed 1 am not aware that any na- 
turalist believes in an inaigenous native dog, except Dr. Haast, 
who has argued (Trans. N. Z. Inst. iv. p. 88) that a wild dog 
existed in New Zealand before the domesticated one, because 
in certain old Maori cooking-places he has found remains of 
the dog but no gnawed bones ; while in others, whicli he 
considers of later date, he finds gnawed bones f. But 1 am 
not aware that he has any proof of the existence of a dog in 
New Zealand before the arrival of man ; the difference of 
date pf these cooking-places for w^hicb Dr. Haast contends is 
denied by many observers, and his argument derived from 
the presence or absence ot ground stone implements has, I 
think, been successfully controverted. I can therefore attach 
no weight to the absence of gnawed bones. On the other 
hand, there is the fact that no mdigenoua dog or rat has ever 
been found on an island that was not inhabited by other Mam- 
malia ; and when we remember that Marsupials came into ex- 
istence lonff before rats and dogs, it is difficult to see how the 
latter conla possibly got to any country without the former 
coming also. It is evident that neither Banks, nor Solan^, 
nor the Forsters considered the dog and rat that they found in 

e Since resdin^ this paper Bfr. Kichoi hee informed me that thehmwn 
rat was common m Nelson when he first amred in the early partof 1842, 
and that he never saw any other kind there except a ringle spedmen of a 
Tcny large and slightly striped variety. 

t The skulls of d(^8 found in old Maori cooking^^aoes prove un- 
doubtedly that CkmmfamUiam existed in New Zealana long befoiie Euro- 
peans came here. Oaptain Cook says (21st October, 17^) that the dogs 
were smell and ugly $ ” and Mr. Anderson Q Oooxs Third Voyege,* L 
p. 168) calls it a sort of fox-dog,*’ Oaptain Cook also says in his first 
voyam that the dog was used for no other purpose than toeat. The fiiot 
that the inhabitants of the Friendly Islands nave the same name (harf) Inr 
the dog aa the New-Zealaadeve is strong evidetioe that the latter bro^ht 
it with them; fiorif not, they wouM have loirt the name, as they have deoe 
that of the fowl. 
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New Zealand a new s^ies, or they would certainly have 
mentioned it; neither aid L^son in 1827, nor Quoy and 
Qaimard in 1831. Dr. Dieffenbach in 1842 was the first to 
state that a frn^vorous rat, distinct from M. rattua. existed in 
New Zealand, he probably not being aware that M. rattua is 
entirely frugivorons. I am therefore of opinion that both the 
rat and the dog were brought by human agency ; and it is 
worth remarking that the Maon traditions relate that they 
brought both with them (Travers, Trans. N. Z. Inst. iv. 

i j. 58). The specimen of Mua Oouldi in the Auckland Museum 
see Trans. N. Z. Inst Hi. p. 3) was caught, I. believe, at the 
Thames in Januaiy 1853 ; and as a mission-station had been 
established there some years previously, this specimen was no 
doubt brought over from Australia in their vessel. 

The animal seen at Dusky Bay by some of Captain Cook’s 
sailors (Second Voyage, i. p. 98) was probably a dog, as none 
on board had at that time seen a dog in New Zealand. 

The evidence of a kind of otter inhabiting the South Island 
rests upon some footprints seen by Dr. Haast, and mentioned 
by him in his fimt presidential address to the Canterbuw Phi- 
losophical Society (Nat Hist. Bev. 1864, p. 30). In the 
same address he also mentions having seen trac^ in great 
numbers of a small jumping mammal m the river-bed of the 
Hopkins ; but os no farther evidence of tlie existence of these 
creatures has been adduced, although eight or nine years have 
since elapsed, it is impossible for me to take any further 
notice of them in this paper. 

Bibds. 

The first point that claims our attention here is the great 
development of the Struthious birds. This division can be 
subdivided into two families — one {Apterymdee) containing 
imly the kiwis, and the other {Struthioniam) including all 
other living forms as well as the extinct moas. The kiwis in 
the stnu^nre of the egg-shell have an affinity with the Cari- 
nate division a£ birds. Their short legs, and the presence of 
a hind toe devated above the level of the others, show an 
approach to the Gallinaoeous order ; while fiieir long bill, with 
its sUghtly swollen tip, resembles in some meanue that of the 
ScolopaeiiiM, which have also the same habit as the kiwi id 
firelu^ about on the ground with their bill. OidlinagopmiUa, 
moreover, Hvae in boles, and only comes out at night (Travers, 
see Art. xxii.). 

Thus the Aptoty|n^ have a more generalised structure 
thgn the other Struthious birds ; thqr therefore belong to an 
ol^ type, and cannot with any degree of correctness be said 
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to rqprea^nt the extinct raoe of moaa. The relations between 
the second familjr, or the Stnithiones proper^ are very compli- 
cated j but Dinomis^ which alone concerns us here, appears 
to be mtermediate between the rheas of South America and 
the emus and cassowaries of Australia and the adjacent islands. 
It approaches the rhea in the structure of its ei^aJieli, and in 
having only three pairs of sternal ribs ; while the emu, tlie 
cassowary, and also the kiwi have four, and the ostrich five 
pairs. In the structure of its feathers and in the shape of its 
pelvis and skull the moa approaches the emu. The Stru- 
thiouB birds exhibit a type of structure intermediate in many 
respects between the Cannate birds and the extinct Dinoaau- 
riaiis ; and this leads naturalists to suppose that they are but 
the remnant of a race that once spread over the whole earth. 
About twelve species are known outside New Zealand; while 
here, besides our four species of Apteryx^ Professor Owen has 
determined fourteen species of IHnornis^ throe of Ajpiomia^ 
and one of CnemiorniSj thus making a total of twenty-two 
spi^ies of Struthious birds, belonging to four different genera, 
living in New Zealand only a few hundred years ago— that is 
to say, nearly twice as many as axe found in all other parts of 
the world put together. 

Probably, however, some of Professor Owen’s speoies of 
Dinomia are but the young of others ; and it seems to me very 
doubtful whether and Cnsmibrftta should be regarded 
as struthious birds at all. It is evident that these two genera 
are closely related ; and if the wing-bones placed upon Vnemi^ 
ornia calcilrana really belong to the legs of the same bird, we 
must suppose that the sternum had a keel sufficiently developed 
to support muscles of a sise proportionate to the wings ; for 
although wc can understand how the kakapo(fi^Vi^»^}, belong- 
ing to an order of deeply keeled birds, may have by dis- 
use of the pectoral muscles, the keel on its sternum, we cannot 
possibly explain how a struthious could have had laige 
wing-bones developed unless it had also sufficiently powerfal 
muscles to use them. 1 also observe that Aptamia 
now wears a skull similar to that of the late iHnomia cemM^ 
tinua^ which skull Mr. W. K. Parker says undoubtedly 
belonged originally to a Nctomia, But, omitting these two 
^era wd making a due allowance for doubtful aperies of 
^inarnta^ the great number of species living on so smril an 
island 18 very remarkable when contrasted with other parts of 
the world. The continent of Africa, including Arabm, con- 
tains but one (or, according to some naturalists, two) aperies of 
ostrich, ^uth America, from Patagonia to Pam, has but 
three aperies of rhea, each inhabiting a separate district. 
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Australia possesses two species of etnu, one on the eastern and 
the other on tlic western side, and one species of cassowarjr 
on the northern^ while five otlier i^cies of cassowanr inhabit 
otlier detached islands, from New Britain and New Guinea to 
the Molucca Islands. I believe that outside of New Zealand no 
two sjMJcies of struthioua birds are found living in the same 
district, while here we have now four species of kiwi, and not 
long ago had at least half a dozen species of moa as well. 
How can this be accounted for ? The solution is readily found 
by examining the distribution of the cassowaries. Here we 
have six species inhabiting six isolated localities. If now this 
region of tlic earth wore to be elevated, these six species might 
mingle; and if it wore subsequently to sink again, all six 
species would undoubtedly be ^iven to the higher lands, and 
we should have in this supposed island a representation of 
New Zealand inhabited by six species of Strutnious birds. 

In order, therefore, to account for the numerous species of 
Dinornis^ we must suppose an ancient continent inhanited by 
one or two species to sink and the birds to take refuge on the 
different mountain-ranges left as islands above the water. We 
must suppose that they remained thus isolated from one another 
for a sufficiently long*^period to allow of specific changes being 
brought about, that wen by an elevation of the land Aey 
once more mingled together, and that, on subsidence again 
taking place, New Zemand, as the central mountain-chain, 
formed a harbour of refuge for them all. 

Whether this isolation of species points to some cause as 
yet unrecognized, by which in the struggle for life no two 
species of struthious bird can live in close proximi^^ I will 
not venture to give an opinion ; but it is a fair subject for 
inquiry, and one on whicn the oareful study of the relative 
ages of moa-bones might throw considerable light, and enable 
us perhaps to understand the great mortalily that must have 
taken pl^ amongst the moas when confined to these small 
islands long before man set his foot here. 

The distribution, therefore, of the Struthious birds in the 
southern hemisphere points to a large antarctic continent 
stretching from Australia through New^ Zealand to South 
Atnerioa, and perhaps on to South Africa. This continent 
must have sunk ; and Australia, New Zealand, South America, 
and Souih Africa must have remained isolate from one ano- 
ther long enough to allow of the gr^t differences observable 
between the bi^ of each country Wng brought about Sub- 
sequently New Zealand must have formed part of a smaller 
continent, not connected either with Australia or South Ame- 
rius, over which the moa roamed^ This must have been fol- 
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lowed^ by a long insular period ending in another continent 
still disoonnectm from Australia and ^uth America^ which 
continent a^n sank and New Zealand assumed somewhat of 
its present form. 

Passing now to the Carinate diyision of birds^ the first thing 
that strikes mb is the fragmentaiy nature of this part of our 
avifauna (if we exclude the Qrallce and web-footed birds) ^ 
thus strongly contrasting with the Struthious division. 

Of the first six orders we possess (excluding the Chatham 
and Auckland Islands) forty-five species, thirty of which are 
endemic. These have been referred to tmrty-one genera^ ton 
of which are found nowhere else ; and these thirty-one genera 
belong to twenty families, one of which (Stnugopidm) is pecu- 
liar to New Zealand. Two families only, the honey-eaters 
{Meliphagtd(e) and the starlings (Sturntdet), contain more than 
two genera. The first shows affinity to Australia; but it 
must be remarked that out of the four species of this family, 
^longing to four different genera, one genus only {Zosterope) 
is found in Australia, and the little bird (the white-eye ”) 
that belongs to this genus is known to be quite a recent arrival 
in this county. The Stumidm, on the other hand, show an 
affinity with Polynesia ; for one species only {Calom%$ metal^ 
lieus) of this family is found in the north of Australia and in 
New Guinea. It should, however, be noticed that three other 
species are found in the latter island. In this family also our 
three species belong to three different genera, two of which 
{Chreadton and Heterahcha) are found nowhere else, while the 
other {AjpUmU) is very charncteristic of Polynesia j and Aplom$ 
oaJedbntous, which is said to have been found in New 2iealand, 
occurs also in Norfolk Island and New Caledonia* 

It is remarkable that our two owls should both be peculiar 
to New Zealand, and that one of them {Sc^lam omfotie^) 
should belong to a genus not found elsewhere ; for fte owls am 
usually widdy spead birds, more so, indeed, than the hawks. 
It is also worthy of notice that 8^ ddieatuhy which extends 
its range over most of the Pacific islands and Australia, sbimld 
be absent from New Zealand. ' 

Our parrots present several points of interest The kakspo 
{fiiringcpe h<Sroptihm) is found nowhere else; the geniis 
Nestor extends only to Norfolk Island, while our perroquets. 
altho^h belongmg to a genus (Hodpcstcus) equally jrientiM 
both m Australia and Polynesia, show a greater affini^ to tlm 
latter, (me species (P. nevm-eealmdim) ranging not only 
N<nfolk Island, but also to New Caledonia. It is remaikable 
that we have no repr^ientatives of the co^atoos and grass- 
perroquets so <^mmon in Australia and Tasmania ; for our own 



Selatums of the New-Zealaml Favna. 


83 


climate is quite suitable for them. The absence of Polynesian 
ioitns is hot so remarkable, as they belong chie% to more tro- 
pical genera, and the members of the genus Uoriphilua are 
said to live only on bananas. 

That we shoTild liave two cuckoos which migrate regularly 
to other countries each more than a thousand miles distant, is 
a fact that deserves special attention ; for 1 know of no parallel 
case in any other part of the world, the distance across the 
Mediterranean licing less than half that travelled over by our 
summer visitants. The phenomenon of a bird at a certain 
season of the year flying out to sea to an island more than a 
thousand miles distant is remarkable enough, but is rendered 
still more so in the case of the little shining cuckoo {Ghryso- 
coccyx hicidus^ which is supposed to come irom Australia) by 
there being no apparent necessity for it ; for this bird migrates 
east and west, and not from a warmer to a colder climate, and 
two other closely allied species wliicli inhabit Australia never 
leave the country at alL Even in the case of the long-tailed 
cuckoo {ISttdynamia tattiensis). which comes to us from the 
equable climate of the South-oea Islands, we cannot sup]x)8e 
that its migrations are caused either by alteration of tempera- 
ture or by want of food ; and the question forces itself upon 
us, How could tliis habit have arisen ? The only reasonable 
hypothesis is^ [ think, that at one time the different lands to 
and which these birds fly were connected, or nearly so, 
that the distance between them gradually increased, and that 
the habit so common amongst birds of resorting each year to 
the same place to breed was not lost, but gradually merged 
into a regular migration. From this point of view, tne arrival 
of the shining cuckoo indicates a connexion with Australia or 
mrhaps New Guinea, while that of the long-tailed cuckoo in- 
mcates one with Polynesia ; and it must be noticed tliat, while 
the latter bird is identical with specimens from Polynesia, the 
former shows such differences m the colouring of the tail- 
feathers fnom the birds inhabiting Australia, that it is consi- 
dered by many naturalists to be a distinct species. Another 
remarkable fact that has been quite lately brought 1o light is 
that the shining cuckoo of the Chatham Islands is not the 
same varie^ as that visiting New Zealand, but is almost, if 
not quite, identioal with an Australian species {O. playoaua). 
This oimpus fact proves how strong must be the force of 
habit ; for these birds in their migration to and from the 
Chatham Islands must pass oyer, or at least in sight of, New 
Zealand ; but instead oi stopping after a journey of 1400 miles, 
they continue on for 450 miles more, until they reach tlie little 
island that they have selected as their home. 

Ann^ d: Mag. N. Hi$t. Ser. 4. JW. xiii. 3 
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A more difficult fact to account for is the presence of dif- 
ferent species of grass-bird (Sphenascums) in bora Australia and 
New Zealand ; for this bird has such feeble powers of flight that 
it could not cross a river, and must almost of nctjessily have 
travelled by land. It must, however, be noticed that this 
genus extends through the Indian archipelago into India, and 
I have not been able yet to compare our grass-birds with those 
of Australia and the archipelago^ so that I am not able to say 
what amount of difference there is between thorn. The genus 
Kerapia has most affinitjr with South-American birds, while 
Oraucalm nielanyjSj which is closely related to our G. coii- 
cinnuBy is said to extend from Australia into New Guinea. 

In the order Grallce, or Waders, wc come to birds more 
widely spread than any others, some indeed being almost cos- 
mopolitan : but even amongst these the isolated character of 
our fauna is still marked ; for out of twenty-eight spepics bc« 
longing to seventeen genera eight species and two genera are 
found nowhere else. The most noticeable feature in this order 


is the existence of a curious genus of rails {Ocydronms) quite 
unable to fly. Of this genus we possess four species, one in 
the North and three in the South Island, while a fifth species 
is found in Lord-Howe Island, and a sixth in New Oaleuonia. 
Notomis^ although somewhat like the pukeko {Porphyrto me- 
lanotm) in the bill, has the feeble wings, tliick legs, and short 
toes of Tribonyx Mortierii of Tasmania and Australia. Of 
our other rails, two [Hallus pectoraliB and Ocydromus tabuenns) 
are spread over Australia and Polynesia, while another (0. q^- 


yialis)we have anotJier migratory bird that probably comes 
fi'om Polynesia ; but as it is also found in Australia, we catiuot 
feel any certainty about it. New Zealand also oisplap the 
peculiarity of being tlie only country in the world it^abited 
oy two species of stilt-plover {ffmantipus)^ one of which (jET. 
nov€»^ztlandiai) is found nowhere else. This is probamr 


novm^ztlandiai) is found nowhere else. This is probably 
owing to the length of time flbiat New Zealand has been 
isolated, and to its having had during the whole of period 
a stilt-plover on it, which gradually changed until it attained 
that remarkable jet-black plumage which is so diftbrent from 
that of any other species : while the later colonist fnnn Austral 
{H. Xmtmephohm displays the colour usual to the gentul. 
This view is rendered the more probable by tlie fact that flbe 
yomig of the black stilt-plover have the same pied phutnage 
that IS exhibited by the adults of those species from one of 
which I suppose it to have been derived. 

In the crookbill {Anarhynehm frontediz) wo have anotbet 
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curious anomaly which aa yet has received no escplanation : 
and it must also be noticed that Cape Ilom, the Cape of Qooa 
Hope^ Auatralifu and New Zealand possess cacn a black 
ovstercatcher {namatopus) which are considered specifically 
distinct. 

Among the herons the only very remarkable fact is the 
occurrence of the little bittern {Ardea puailla)^ a bird found 
only in Australia and Natal. Our snipe {Oallina^o puailUi) 
very much resembles in plumage G, btricklandi from Tierra 
del Fuego, but it has a shorter bill. 

Among the web-footed birds the first thing that claims our 
attention is the oceanic family of the petrels {Prooellariidce)^ 
for although by no means peculiar to New Zealand*, the great 
number of 8|>6cies in the southern oceans in comparison with 
the small number in the northern is very noticeable. The 
northern and tropical species have all closely allied forms in 
the southern hemisphere, while many of the southern petrels 
(such as Omfragaj Halodroma^ Mq/aqueufiy Pterodroma^ Dajy^ 
tion^ and Prion) have no representatives in the northern seas 
This leads to the inference tnat the northern species have been 
derived from stray southern birds, and that the southern hemi- 
sphere has been the centre from which most oceanic birds have 
spread, while land birds, on the contrary, have spread chiefly 
from northern areas ; and this loads to the further inference 
that the southern hemisphere has been for many ages more 
oceanic in character than the nortliern. The next most re- 


markable point is the gi*eat development of the cormorants. 
New Zealand possessing nine specific, four of which are found 
nowhere else. No otnor country in the world possesses so 
many ; and the phenomenon can only, I think, be accounted 
for in the same way as the numerous species of moa — ^that is, 
by the former existence of several small islands which have 
smee been elevated to form the present New Zealand, The 
wide dispersion, howeve^ of two of our cormorants is rather 
against this view, one (Gfraculua caruncuhtus) being found at 
the Oroset Islands and at Cape Horn, and the bther (G, carbo) 
in Australia, China, and Europe. 1 must, liowever, remark 
that the identity of the first has not yet been perfectly 
estihlighed, and that the second, although very closely re- 
sembling specimens from Europe, shows at the same time some 
dttibrence* It may also be uWul to remark here that our 
mnnet {DjpiporuB Berraior), although a for better-flying bird 
mm die cormorants, is not found at the Chatham Islands ; and 
Dr, Finsoh informs me that it is undoubtedly different from 


♦ ProcfiUttna Porkintm ie pfcttUar to New ^*Rland« 
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tho (D, C0jmm9) tliat occurs at the Capo of Gocd 

The occurrence of <?. breviir08t/H$ and G. mdanahiew 
in fTew Zedand presents a p^llel case to tibe two species Cf 
stilt-plover, with, however, this difference — that, judging from 
the colours of the young oird, it is probable that 0* mehno* 
leucus has been derived from G. hrevfro»tri8 owing to its having 
been isolated in Australia, and that its descendants have 
migrated back again to New Zealand. 

Of the gulls wc possess a spwics {Lnrm mmare) which is 
found nowhere else — a peculiarity of which few countries can 
boast, but which can perhaps be accounted for by the fact that 
this g^ill only frequents fteshwater lakes and seldom comes 
down to the sea. Our other gulls arc widely spread ; but it is a 
most remarkable fact, which at present apj)ears to me to ^ 
quite inexplicable, tliat neither gulls nor cormorants occur in 
any of the Polynesian islands. 

Of ducks we possess nine species, four, or jierhaps five, of 
which are endemic — one, the blue du<‘k [Hymenolmmua tna- 
lacAtrhynckuB)^ belonging to a curious genus found only in New 
Zealand, but related to a genus [Malac(yrhynchu8) in Australia. 
The others are all found in Australia—onc {Pteroevanea aih- 
IterHrons) ranging through New Caledonia and tne Inaian 
archipelago, and another, the common grey duck (Anas mfper^ 
ciltosa), spr^ing over Polynesia as far north as the Sandwich 
Islands. The most remarkable circumstance connected with 
our ducks is the presence of a species of Fuliyula, a genus 
found neither in Australia nor Africa, but bolon^ng properly 
to the northern parts of America, Europe, and Asia, althougli 
one species is found in South America. The occurrence, how- 
ever, of a northern species (F, ertskUa) in the Pelew Islands 
points out to us perhaps the route along which the ancestors 
of our Busies travelled. 

The Chatham Islands possess thirty-two jmecies of birds 
Emitting the gulls, penguins, and petrels), ot which six are 
round nowhere else. All the others are found in New Zealand, 
except the shirting cuckoo ((7. plagoaus), which, as idready 
stated, migrates to and from Australia. No geniifu however, 
is peculiar to these islands, except perhaps a rail (Battua ? 
nuuiestus) whicli is evidently inci^able of flight, and which 
will probably have to be placed m a genus by itself. This 
curious form must not, however, be regarded as a change pro- 
duced by long isolation^ but rather as an old form preserved 
from destruction by isolation. The most noticeable cir- 
cumstanGe in the Cbatham-lsland fauna is the a^nee of 
Baptores, witli the exception of an occasional visit from 
the harrier {Circus OouMt), which does not, however, appear 
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to mbatit the ulands^ or at any rate is exceedingly rare 
there* 

The Auckland Islands possess twelve birds^ three or four 
of which are endemic, the remainder all belongmg to New 
Z^land. The most remarkable facts are the occurrence of a 
species of merganser {Mergm australis)^ a genus found only 
in high northern latitudes, and of a duck (Nesonetia auck-- 
landtca) with very short wings, belonging to a genus found 
nowhere else. 

On Norfolk Island wc know of twenty-six birds. Of these, 
two (Ajjlonis caUilonicuH and Platycmm novn^^zelandiw) are 
found m New Zealand and New Caledonia, five others are 
common to New Zealand and Australia, a species of Nestor 
{N productus) used to inhabit Philip Island close by, and 
the remainder show an affinity to Australia. 

Lord-Howe Tslttnd i)oHsesse>s only six land birds, two of 
which {Charadrixts biewrtm and Oegdromus syivestris) show 
a connexion with New* Zealand, while tlie rest snow an affinity 
to Australia. 

A review of the facts disclosed by a study of the distribution 
of the Carinate birds shows that, although the affinity is greater 
with Australia than with any otner there is yet a decided 
leaning towards Polynesia; and when ue remember that a 
large portion of Australia lies in the same latitude as New 
Zealand, while the whole of Polynesia is far away to the 
north, 1 think the difference is not so gn*at as might have 
been expected*. The distribution of the genus Veydromus 

K roves that land communication must once have existed 
otween New Zealand, Lord-Howe Island, and New Caledonia; 
but tlie absence of cockatoos, grass-perroquets, pigeons, night- 
jars, and finches indicates that this connexion did not extend 
to Australia. With the exception of Sphencmeus^ which has 
very feeble powers of flight, all our Australian birds could 
have crossea over a strait of considerable width. The phe- 
nomena of the perroquets, starlings, and long-tailed cuckoo of 
Polynesia being associated in New Zcalaua with the honey- 
eaters, grass-bird, and gold cuckoo of Austi-alia. indicate that 
New Zwand was connected with a tr^t of land intermediate 
to both, but perhaps not connected with either ; at the same 
time the absence or the more tropical I^olynesian birds is no 
evidence that this tract of land did not extend into Polynesia ; 
and in Zosierops hteraJM and Dendrocygna Eytoni^ both of 
wbicli have appeared since Europeans came into the colony, 

* The distnbutioti of the Me^podidee shows that Polynesia, Austrslia, 
the htdian aruhinelago as far as the Htrait of I^mbok, North-west Borneo, 
and the Philippme Islands were united before the spread of the mammals, 
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Vre have positive evidence that our islands can even now be 
colonized from Australia by many kinds of birds^ although 
1400 miles distant. It would also appear that this transfer 
of birds to New Zealand took place sufficiently long ago to 
allow of changes of generic value having taken place^ while 
the Chatham and Auckland Islands have been isolated frcim 
New Zealand for a time sufficient only for changes of specific 
value. 

Keptilia. 

The Reptiles of New Zealand are not numerous. We 
possess about eight species of lizards, four of which belong to 
widely spread genera of the family Scincidae ; but tlie spcxiies 
are all endemic. Three others belong to the Geckotidae, nnd^ 
form a genus {Naultinm) which is found nowhere else. Ol‘ 
these^ one (iV. pcudju^is) is said to be found in some of the 
Pacific islands ; but the other two are jieculiar to New Zealand. 
Our eighth sj>ecies, the curious tuatara {Sphenodon punctatum)^ 
which 18 now found only on a few rocky islets in the Bay of 
Plen^ and near Tory uhannel in Cook’s Strait, is placed by 
Dr. utinther in a sejiarate order from all other lizards on 
account of the affinity that it shows to the crocodiles. This 
remarkable form has no conulat(^ry organs, and has uncinate 
processes on its ribs like birds. It has also nearly twice as 
many abdominal as tnic ribs, which protect the abdomen when 
being drugged along the ground, for, as in the crocodile, the 
hind legs ^re too weak to support the hinder parts of the body ; 
Dr. UUnther also suggests tliat they may use tliese ribs for loco« 
motion as snakes do. It is also remarkable that this animal, 
which lives in holes and only comes out daring warm weather, 
should have the dorsal crest that is so characteristic of tree- 
lizards. 

I omit all reference to NorimY isolata^ supposed to come 
from White Island in the Bay of Plenty, because its true 
locality is not sufficiently well established; if, however, 
another specimen should be obtained, it would be most im*- 
portant evidence in the present discussion. 

But one species of lizard is found on the Chatham Islands, 
which is very variable, but which I consider to belong to the 
species JIfoooa zeland%ca\ it is, however, larger, and shows 
some slight differences in the shape of its cephalic shields. 

A ringed sea-snake, probably PUxtwrm scutatM of Australia 
and Polynesia, is sometimes washed alive on to our coasts as 
far soutn as the mouth of the river Waikato, but it is not vet 
ascertained whether it is an inhabitant of our seas* A |K»cuIi^ 
variely of JPelarntB bicolor y which as yet has not been found in 
any other locality, has also been taken on our shores. 
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AMPHIIUANiS. 

The amphibious animals are worse repix'scnted even tlmn 
the reptiles, one species of frog {Liopelma Hochatetteri) being 
the omy member of the class. This frog has now been found 
in three distinct ]o<*alitie8, all, however, in the province of 
Auckland : these are, the (hipe (Jolvillc ranges from Coro- 
mandel to Puriri, the Iluia on the north side of tlie Manukau 
harbour, and the mountains behind Opotiki in the Ray of 
Plenty. It belongs to a genus not found elsewhere ; but its 
nearest ally is Telmafohiaa nenanamui from Peru, and it should 
be remembered that the frogs of Australia are also allied to 
South-American forms. It is evident that the alisence of 
other Batrachians cannot be accounted for by the unsuitability 
of climate or want of food ; for the common green frog of 
Australia {Litoria aurea)^ which lias been introduced, has 
spread with great rapidity around both Auckland and Olirist- 
cnurch. 

The evidence of the rejjtiles, therefore, is that New Zealand 
has had land communication with some of the Pficific islands 
at a later date than with Australia ; for in the first case there 
is no specific difference between forms found iii both places, 
while in the latter the species arc now quite distinct. ( )uf frog 
proves a connexion witli South America at a period so remote 
that changes have since taken place of generic value. 

[To be continued,] 


Vn . — On the Development of the Polypea and of their Polypary. 

By M. H. de Lacaze-Duthieiis.* 

JLagit summer the Academy fbouested tlie Minister of Marine 
to permit my embarkation on uoai*d the ^Narval,’ which was 
then occimied in completing the hydrography of the Algerian 
coasts* My object in undertaking this voyage was to study 
again the coral banks, the riohness of which I had previously 
ascertained in 1860, 1861, and 1862. 

I>nring the voyage 1 have had the opportimity of collecting 
observatmns. the results of which, indicated in short notes, do 
not sem to nave been accepted in France. I have been able 
to verify a&esh the facts which I am now going to publish in 
detail, and 1 think that 1 ought first of all to communicate 
these results to the Academy. 

I refer now to the development of polyparies. 

s Translated by W. S. Dallas, F.US., from the < Comptes iienditit/ 
Netember 24, 1873, pp. 1261^1207. 
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Science does not posBess any extenBive and connected work 
on tiie embryogeny of the polyjparian polyijes. Nearly all 
authors whose ^ject has been the investigation of the mode 
of growth of the polypary have taken on the one hand the 
calices or polyparites which appeared to bo youngest, and on 
the other those which seemed to be most completely develoj)ed, 
and then, by seeking the terms intermediate between tnese 
extremes, have endeavoured to deduce, 'from the gradual 
])a8s^ worn the former to the latter, the laws either of the 
multiplication of parts or of the general mode of growth of the 
calices. 

We do not find zoologists attemptiiig to recognize the first 
traces of calcareous deposits in the bodies of the polypes while 
still in the state of embryos, and to follow these first inoi^anic 
nodules up to the complete formation of the calice or jK)lyparit6 
with all its elements. In a word, they have almost exclusively 
studied the isolated skeleton of the animal, or the jwlypary 
itself. 

Lawa^ which we find prevailing in science, ham been dedaced^ 
not from the study of the framework daring ita formation in the 
embryoy htU from the ohaervation of the frrined polyparites of 
different dimenaiona. In other words, zoologists mm thought 
that they could affirm what must have been from what was at 
the moment of observation. 

In a polyparite (that is to say, in one of the calices of the 
polypary of an Actiniarian of whatever species) it is well known 
that there are relating laminm of various sizes. These 
laminm of the first, second, third, to nth size alternate reg^rly 
in a certain order. The totality of those which are hommogous 
or similar constitutes what is called a c^cla. Seeing this, the 
same thought comes naturally t(j the mind of every observer: 
and it may be said that, in everybody's opinion, the equal 
laminm forming a cycle are produced at the same period-*Hiiat 
they commenc^ and continued growing simultaneously, which 
would explain their equality — and, finally, that the laminieof 
different sizes are also of different a^es, and that their extent 
is in direct proportion to the duration of their growtiii (that 
is to say, their age). 

It may certainly be affirmed that this idea, which occurs 
naturally to the mind, has been the starting-point of the 
numerous laws formulated from the examination of specimens 
in collections — ^laws which have frunished the principal foun- 
dation for the olMsifications and for the nomenclature of the 
of TOlyparies, pressed especially by French authors. 
Certain wnuan naturalists, particularly MH. Sdineider end 
Rotteken on the one hand ana G. Semper on the other^ taking 
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iro different points of view, have endeavoured to demonstrate 
the invalidity of these laws and the difficulty or impossibility 
of verifying or applying them whicli often exists. 

One of my wisnes when 1 went to Africa this summer 
was to find embryos and very young individuals of polyparian 
polypes, and to revise, with the view of verifying them, the 
various theories put forward as to the origin and mode of 
growth of polyparies. 1 was fortunate enough to obtain both 
embryos and very young polypes ; and I haye now the honour 
to present the results of my new observations to the Academy. 

It is well known that tlic l>olypc which clothes and produces 
a polypa^ presents round its mouth circlets of tentacles or 
arms of different sizes, that these tentacles have also been 
grouped in cycles, and that the same series of laws has been 
applied to tfieir aovelopmcnt as to that of the laminae of the 
poiypary. Now, by following the appearance of the tentacles 
upon the embryo, we cannot verify any of the laws which we 
find current ; and this 1 proved in a memoir published last 
year^ , 

This causes great perturbation of mind when we desire to 
pass from the study of the soft parts of the animal to the 
Knowledge of the development of its hard parts. In fact, each 
tentacle corresiiondB to a cliamber in the body of the polype ; 
and at the bottom of each of these chambers there rises one of 
the calcareous lamince of the polyj)ary. The question therefore 
arises at once, whether the chamber and the tentacle belonging 
to it, ai;if also the calcareous septum which occupies it, follow 
the or different laws in their formation. 

O^ve been able during my voyage to ascertain the perfect 
e^Aitratude of the following facts. 

><ifTwo questions presented themselves. It was necessaiy, in 
ithe first place, to aetermine in wliat part and what elementary 
stratum of the organs the deposition of the calcareous particles 
of the calice commenced, and then what were the laws govern- 
ing the appearance and multiplication of the parts of the 
pi^paiy. 

It was logically necessary, in order to trace the proves of 
the development of the calcareous parts, to know m tne first 
place, just as in the case of tlie bones, where the first particles 
were deposiled. 


tore thw give the name of ackrodermi to the group ot corals 
here under consideration ; but it must be remarked that it 


* ArehivM dii ZooloiriA ejcndrimAiitJilH «it voL i. 1872. 
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would be useful at starting to give a precise histological defini* 
tion of the dermis, which has never been done. Now-a-days 
two layers arc distinguished in the body-walls of polypes, an 
inner and an outer one, called the ectoderm or eotoikelium and 
the endoderm or endoimUxun. French authors have spoken of 
these two layers ; but they have subdivided them into numerous 
secondary layei*8 separated by a plane of muscular fibres. It 
is therefore outside tliis muscular layer that the primitive do-* 
position of the part which in their eyes is the most im]X>rtant 
takes place, namely that which forms the walls of the calioe 
(theca). 

Now the embryogeny and histology of the embryo, studied 
in young living Astroulea of all ages, and not in polyparies at 
some given moment of their existence deprived of their soft 
parts, show without any possibility of doubt that the first cal- 
careous nodules occur and appear in the inner layer or endo- 
thelium^ the histological characters of which are absolutely dif- 
ferent from those of tlic outer layer, which docs not allow us 
to confound them. 

Thus, as regards the histological origin of the pdypary, it 
is impossible to continue to accqjt the old opinion, and con- 
seauently also the denomination j^derodermi. 

With regard to the law governing the mode of appearance 
of the septa of the polypa^, the following appeai-s to us to be 
no less certain. The primitive calcareous nodules first de- 

E osited, making their appearance in the thickness of the inner 
lyer, clothe the bottom of the cavity of each chamber of the 
embryo while it is still without tentacles, and unite together 
to form usually a central band at the bottom of the chamber, 
this band being simple towards the middle of the body and 
bifurcate towards the circumforeuce ; so that at one moment 
we find at the bottom of each chamb^ a sort of calcareous Y, 
the branches of which turned outwards may be either very 
short or vciy long. 

It is to bo remarked that at this period there is no trace of 
any circumvallation or wall {ihem)y or exterior boundaiy of 
the calice. 

By following these first d^osits we find that they rise more 
and more beneath the inner layer, wd that fil^g up the fork 
of the Y they produce projecting simple laminse, one in each 
chamber of the embryo. These lammaa (the orpins the 
Btpia) become solderea to foreign bodies underlying the em- 
bryos, and constitute the first rudiments of the polypary. 

Now, there are twelve chambers ; there are consequent^ 
twelve primitive septa, and, I repeat, no wall. Nevertheless, 
by the ex^inatiou only of the polyparies in collections, 
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xoologists bare been led to asBume that the wall was first 
developedi and that from it there originated first of all six septa 
at the same time, that tliese six primary laminaa, retaining 
the advance given to them by their age, were the largest septa 
in the adult, and so on for the septa ot the second and third 
to the nth size. From this we have the admission of cycles 
tlie age of which was shown by the size of their elements. 
Nothing of this kind ever occurs in the (»mbryo of Astroideaox 
of the Sdlamyphyllimi and 1 have numerous examples of veiy 
jroung individuals all naving twelve equal septa before possess* 
mg any wall, and in which the fonnation of cycle after cycle 
of six elements is not admissible. 

It is no longer possible to admit that the septa originate 
from the wall, and to give tlie latter the preeminence over all 
other elenidhts of the calice, since the septa are already well 
formed when there is no trace of a wall. 

Thus as regards the first two cycles the laws according to 
which the absolute and relative moment of ai)pearance of the 
septa and their origin as dependent on one of the elements of 
the calico were supposed to be governed have no foundation 
{raison d^ttre) ; ana yet it was especially for these two cycles 
that these laws were accepted and most easily verifiable. 
With regard to histological origin it does not seem to us to be 
possible, at least in the embryo and tlic species investigated, 
to continue to attribute it to the dermic layer. 

We recognize, therefore, at the origin of the polypary, a 
rule which does not fail with regard to the mode of multipli- 
cation of the tentacles in the Actiniaria without polyparies j and 
it is as follows ; — The number of parts in accordance with a 
certain typical number is first formed ; afterwards, a greater 
growth lieing manifested in certain of these formed ports, there 
results firom it a symmetry which nothing could lead us to 
foresee if the embryo had not been follow^ from moment to 
moment. 

It is thus that the tentacles of the Aotinitr^ which we find 
sometimes arranged so regularly in successive cycles in ac- 
cordance with the type 6 (o of the first, 6 of the seconcL 12 of 
the third, 24 of the fourth, and 48 of the fifth magnitude) are 
fiir from having been developed 6 at a first period, 6 at a 
mtomif 12 at a third, and so on. The numlm 12 was first 
product passing successively through the inferior numbers 
2> 4, 6, and 8 to 12. After its production the sizes alternately 
remaiimd stationary in 6, and increased in 6 others. Then, 
but only then, was manifested the radiate symmetry with two 
e^les apparently of difibrent ages, as indicated by theidation 
( 01 + 6 »)* 
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It is the same with the septa of the polynary. The number 
12 is first of all produced, but with this clifference, that the 12 
elements all begin to show themselves at the same moment ; 
and it is only later on that their unequal growth ranges them 
in two groups which appear to be of different age, whereas 
they are only of different sizes. 

The facts here brought forward appear to us to be of absolute 
certainty. They have been repcatiully confirmed, sometimes 
u}X)n polypes taken swimming in the sea in the form of the 
embryonic sphere without any divisions, and brought up until 
the complete formation of their polypary, which was affixed to 
the walls of the micro8(Jopic cells in which they were kept for 
observation, which enabled us to follow under the microscojie 
a single embryo, of which tlie origin of the })arts and th(5 fonna- 
tion of the framework might thus be watched — aiid sometimes 
also upon very young individuals collect'd on the rocks of 
the localities inhabited by Antroidea or Batauophyllue. 


VIII. — On the Structure of the Skeleton <>/*EuplocteHa asper- 
gillum. By Thomas IIkkhn, Member ot the Liverpool 
Microscopical Society. (In a Letter to T. J. Mookk, Curator 
of the Free Public Museum, Liverpool.) 

[Plate HI.] 

[The specimen referred to in the following paper is one of 
two e;s:ample8 purchased of Mr. Oeale in November 1866. It 
is 12 inches in length measured along the outer curve^ and of 
a very uniform diameter of 1 inch. The other specimen is 
somewhat longer and stouter. Both are in a mure natural 
condition than is seen in the examples usually submitted for 
sale ; and both are of a pale brown colour, llie smaller spe* 
cimen is somewhat compressed towards the top, p^haps owing 
to pressure while drying ; and nearly half the lid-like top is 
tom away, leaving a jagged edge, marring the beauty of the 
specimen. The lower third of the sponge is rigid, the rest 
soft and yielding tliroughout, the rigidity extending some- 
what higher u^Kin the inner than on the outer side of tlie curve. 

It is, as Mr. Higgin supposes, the specimen referred to 
Prof. Wyville Thomson in his Letters from H.H^S. Chal- 
lenger,’’ published in *Good Words’ for July 1878, p. 510, 
On passing through Liverpool to Belfast in December 1868, 
he paid a hurried visit to the Museum, saw botli examples, 
and I gave him a fra^ent Irom the smaller one for use 
under the microscope. It is remarkable that all the .specimens 
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of EupUcteUa dredged him off Capo St. Viucent should be 
unifomtly in tlic condition indicated by the soft part of our 
sponge. His remarks are as follows : — 

Several samples of Eaphcidh^ very closely allied to the 
Philippine species, if not identical witn it, came up in the 
trawl off Cape St. Vincent, and gave us an opportunity for 
the first time of seeing this sponge alive. Dr. J. E. way 
writes to the ‘ Annals and Majjazine of Natural History’ that 
specimens have b(ien received of Eaplectella aspergillum in 
spirit, and that in these th© glassy framework is entirely 
masked by a soft, brown, corky coating of sarcodc. Ourfresn 
specimens entirely bear out Dr. (iray’s description. It would 
be difficult to imagine that the thick, somewhat clumsy brown 
tube, perforated with irregular openings, contained any ar- 
rangement of support so delicate and symmetrical, 

‘Although the forms of all the spicules, down to the most mi- 
nute and complicated, are identical, the wall of the tube in the 
European specimens of EuplecteUa is not coherent as in most 
of the Philippine examples. The oi'iginal spicules of the ske- 
leton remain separate from one another, and do not bc^comc 
soldered together. One would think tliat this would be at all 
events a perfect s^ific distinction ; but one or two of the 
specimens of Euplectella cmieraillumy particularly one in the 
Museum at Liverpool, are in this condition ; anci I am not yet 
prepared to say whether all may not be thus soft at a parti- 
cular sta^o of growth.” 

Mr. Higgin is well known in Livci-pool for his great success 
in micro-photography. He has for some months b^n earnestly 
engaged in the study of sponges, and has kindly given this 
museum the benefit of his assistance in working up the tole- 
rably numerous specimens already got together. It is a great 
pleasure and satisfaction to announce a new and ze^ous 
worker in a department of zooIoot so Kttle cultivated, and in 
which there is so much work to be done. — T. J. Moore,] 

Huyton, November 15, 1875. 

Mt dear Mb. Moore, 

The Euplectelh which you have placed in my hands for 
examination is a very interesting and valuable specimen ; for 
it reveals the composition of the network of these beautiful 
sponges, which I believe has not hitherto been exactly known. 

Your sponge is rigid only to the extent of a few inches from 
the base, and is flexible tb^ughout the rest of the tube. The 
cause of rigidity in EupUruUa is the enclosure within a sUi- 
oious coating of the spicules which form the fibres, which 
costing, for convenience’ sake, has been called vitreous. This 
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vitreous coating being of the same nature aa the 8{)iculeB th^* 
selv^^ their outlines become lost to sight in it ; it is immssib^ 
to distinp^uish them and trace their form and shape. Most, if 
not all, oi the s^imens which are brought to this country from 
the PhiUnpine islands are of this rigid character; and conse.- 
quently tne structure of the network remains undescribed. In 
your specimen, however, we haves jmrt of the network vitrified 
and part of it unvitrified ; and in the unvitrified portion all 
the spicules are easily traceable and distuiguishable, lying in 
the t^shion they are destined to occupy in the rigid skeleton, 
ready for the silicious coating to bo i)Oijircd over them. 

This, I understand, is the sponge to which Prof. Wyville 
Thomson alludes in his letter from the ^ Challenger,^ which 
appeared in the number of ^ Good Words ’ for July last, where 
he speaks of the examples of Eu^fUctella which were brought 
up in the trawl off Cape St. Vincent, the spiculea of which 
were not soldered together, but were in the same condition 
throughout as those of a spexjimen of Euplectella in the Liver- 
pool Museum. I leani, too, from Mr. rl. J. Carter, of Bud- 
loigh-Salterton, that ^^l)r. Semper, of Wttrtzburg, had seen 
gjecimens of Euplectella aspergillum without any vitrified 
fibre, which he had viewed as young specimens in which 
the whole would have become vitrified if they had remained 
long enough in their natural place of growth — ^that, in fact 
the flexible or unvitrified is the primary state of this species.” 

The groundwork of the square meshes is an arrangement of 
very large four-rayed spicules, tlie arms of which lie longitu- 
dmally and transversely ; and so large are these spicules that 
they ao not require to be measured under the microscope by 
the 100th or 1000th of an inch, but may be measured wiA 
an ordinary pocket-rule; each transverse arm extends over 
three to four of the square areas, so that from the tip of the one 
to the right to the tip of the one to the left is three quarters of 
an inch to an inch, and the longitudinal arms are still longer* 
I may here remark that these are genuine four-rayed spiciues. 
and that at the central spot there is no appearance of suppreasea 
arms. As the square areas only measure about one eighth 
of an inch each, it will be evident that the long arms of tnese 
spicules must extend towards each other, meet, and lie along* 
side one another, the tapering end of one extending up 
wards the thickest part of another. Along these xntmoeking 
arms are placed long, straight, and very lender spibules, whioh 
are spinea from the extremities for a considerable distance aloi^} 
the Aaft (PI. III. fig. 7). 

The diwonal lines and all tlie fine filaments are long 
arms of fonr-rayed and six-rayed i^icules, only three m 
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which, however, are usually produced, the other aims being 
more or less suppressed or abortive; the tips of the arras 
terminate in a kind of 8|)car-hoad form which is spined; 
these arms are all extremely long, and some exceedingly 
slender, and they are twisted and bent in a variety of ways 
to suit the pattern of the network. 

The open network of the mouth of the tube is composed 
of similar spicules inter\voven together. 

Tlie exterior ridges or frills ’’ are also built up of spicules 
of the same form, the arrangement being that two or more 
long arms or rays lie along the network of the skeleton, 
whilst another arm, which is a short or dwarf one, stands up 
perpendicularly to the surface. These short upright arms are 
so ^aced as to form the lintis of the ridges ; and amongst them 
are interlaced the long slender rays of other spicules, in some 
of which all the transverse arms arc Hupj)ressed. Thcisc ridges 
therefore contain the principle availed of in mechanical engi- 
neering in the X girder. 

rnterspersed throughout the whole of the network are nume- 
rous smaller sexradiate spicules, chiefly of slender form ; but 
tlierc are some with short stout arms whi(*U an* (piito smooth ; 
the arms of the slender ones are all spined at the ends, and one 
of tlie longitudinal arms is usually j)roduced to a great length. 

The flesh-spicules are the rosettes ” of the two kinds de- 
scribed and figuied by Mr. II. J, Carter in the November 
Number of ^ Ann. and Mag. of Nat. liist.’ plate xiii, figs. 4 
and 11, 1873. 

Exteriorly there are bundles of long straight spicules or 
rods running along the longitudinal lines of the skeleton 
for some distance from the base, some of which are smooth, and 
others barbed. 

It is a matter of great satisfaction to liave met with a 
specimen of this species of sponge in which the vitrification 
is in progress : here it is actually so. In the lower part of the 
networic to which the vitreous cement has been applied, it 
has been deposited in suflScient quantity to render the skeleton 
rigid, but not in such quantity or so completely as in the usimU 
rigid examples. The examination of a portion, after boiling in 
mtiic acid and subjecting to considerable heat, shows that the 
silieioufi coating has been deposited in layers, just as in the 
case of the spicules^ the only difier^ce, apparently, being 
that as cement it is amoi^hous, whilst in the spicules n 
assumes definite forms. The spicules of this species are, 
as Mr. Garter remaiks, im bedded in vitreous material, much 
in ^le same manner as in the homy-fibred spongy the spi- 
cules are imbedded in homy material. In the ChalinsB, how«« 
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ever, and sponges of that character, the enclosing material is 
adikd as the spicules are prmected and placed in position, they 
being of a form not able to nold together without extraiieous 
aid* But in the beautiful Euplectella we have what does 
not occur in spongtyj generally (if, indeed^ it occurs at all 
in any other species) — ^that a Btructure is budt up after a par- 
ticular design which, when finished, is not added to, and 
which with slight variations obtains in all specimens: the 
wonderful baskotwork made up by the interlacing or inter- 
weaving of the unusually long fine arms or rays of the va- 
rious spicules is capable of holduig together of itself by rea- 
son of Its form ; and the cementing material cannot advan- 
tageously bo added until this is all complete ; but when the 
whole structure has been finished according to the pattern 
which is constant in the species, the vitreous coating may be 
applied and the entire skeleton rendered rigid. Pemaps this 
Buicious cement is not added in sonic localities ; but in tiie ex- 
amples from the Philippine Islands the unvitrified state appears 
to be, as Dr* Scm|)er suggests, the primary state. 

1 am, dear Mr. Moore, 

Yours veiy truly, 

T* Hioam* 

EXPLANATION OF PLATE m. 

Fig, 1. L spicules forming ground-plan of the '^squarish araaa or 
meshes, showing the position they occupy with respect to each 
other. Diameter of snaft at thickest point ^ Jo inch ; length of 
each transverse arm about | inch ; length of each longitudinal 
arm about ^ inch. 

Fig, 2, One of the spcules of the diagonal lineup showing three anus only 
produced. 

Fif, 8. A spicule, showing a suppressed arm and an abortive arm. 

Fig, 4. A spicule, showing one of the various ways in which the arms ave 
bent to suit the pattern. 

Fi^, 5. One of the spicules of the ridges or frills. 

Fm, 6. A spicule, with all the transverse arms suppressed. 
iV. 7. 7. One of the line straight spicules which lie along the anus of 
the large spicules, fig.l. 1. 

Fig. 8. One of the smooth stout sexradiate spicules interspersed amongst 
the network. • 

Fig. 9. One of the attenuate sexradiate sjucules, spined at the ends of like 
arms, found interspersed amongst the network and sarcode« 
Fig$. 10 & 11. ^^Flosh-splculea,” rosettes.'* 

The miculee 8 and 9 are very fiequently found with the short 
lonntudmal arm suppressed* 

Ine figures represent the proportionate sises of the 
with the exception of the sm^er sexradiate forms, which m on 
a larger scale. 
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Dr* J* E. Or «7 on certain Species of Felia. 

IX.— -JVbtotf on Pardidina Wa^ckii. (Tray, Felis guiroa, 
and Felis Geoffroyi, D^Orhigny. By Dr. J. E. 
Gbat, F.R.S. &c* 

Many years ago there was in the Surrey Zoological Gardens an 
animal shown as the Himalaya Cat,” whiox is figured by 
Colonel Hamilton Smith in Jardine’s ^Naturalist’s Library,’ but 
not very characteristically, under the name of Felis himalayana^ 
Warwick. When the animal died it was preserved in the 
British Museum, and recorded in the ^ List of Mammalia in 
the British Museutti,’ published in 1842, under the name of 
Leopardus himalayanns. Mr. Blyth, in the “ Species of the 
genus FaZifl” (P. Z. S. 1863, p. 184), jiuts F, himalayana of 
Warwick as a synonym of Fuis mverrina^ Bennett, and, not 
recollecting that Warwick’s cat and the one in the Museum 
were the same specimen, he puts in not of Gray ; ” and in a 
note ho says, “ F. hitnalayana is jierhaps F. celidogaster of 
Temminck/’ which he gives as a synonym of Felis virerrina^ 
Bennett. In fact the synonyma are the regular confusion of a 
compiler, which is easily to be understood and apologized for 
in Mr. Blyth’s case, but should be a caution to compilers. 

When this cat was alive it was just the time that we began 
to receive fine skins of animals from the Himalayas ; and there 
was an inclination of the dealers to give Himalaya as the 
habitat of animals of which they did not know whence they 
came, as animals from that country were interesting and 
fetched a good price ; but numerous collectors and sportsmen 
who have searched that country assure me that the cat is not 
found there, or at least has not occurred to them ; and it has 
been suggested by Mr. Blyth and others that it may be an 
inhabitant of South America ; but T have not seen any speci- 
mens from there. 

In the ^Proc. Zool. Soc.’ for 1867, on account of the length 
of the brain-case of the skull, and shortness of the face and 
convexity of the forehead, I fomied for this cat a genus under 
the name of Pardalina^ and gave it the specie name of 
Warwitkii^ because the name of himalayaniM might lead to 
misoonoeption, and figured the skull (P. Z. S. 1867, p. 267, 
fig. 4 : and Cat Canuv. p. 15. fig. 4) 

D’Orbigny and Gervais, in tne * Bull. Soc. Philomat. Paris,’ 
18M, p, 40, and in the ‘Voy. Am^r. M<Srid.’ p. 21, t. xiv. 
j^animat), ^t xUu %« 1 (skull), figure a cat from Bio Negro, 
in tibe of Buenos A^es, under the napie of Felis 

&eojffToyij wni^ they compare to the Ocelot Chati and Margay, 
and to the F^is ptigna of Molina, which X had not thought of 
comparing with it when I wrote the paper in the ^Proceedings,’ 
not thinking it likely that a cat rrom India and one from 
Ann, & Mag, N, JT^sf, Scr. 4. Vol, xiii. 4 



so Xl|r« it. ^ ^ Feti«« 

Soatii JMnericawere t]ie««me ; tmt Dr, Scktir (P, Z. 8^ 1870^ 
p. 796) oljserves The soKselled Felis W<irwi6kii being 
now X have been able to eumine it inore caxeAilt/i i^l 
find it to belong to a well-known South-American Bfmieai 
F&lis Oeoffroyi of D^Orbigny and Gervais and thi» theory 
ia adopted by Mr. Elliot (r. Z* S. 1872, p. 203). 

The apecimon of P. Wa^mckii and the ngure of F. G^eqffrotft 
bear a general resemblance, but they appear to me very dif- 
ferent. The specimen in the Museum is much more spotted, 
and the spots of the back are smaller and more numerous ; the 
throat, chest, and belly are largely spotted. The throat is said 
to be whitish in M. d*Orbigny’s description j and the belly of 
of his figure is not spotted at all ; but tliis might be a variation, 
though 1 should not think it probable. 

M. Gervais figures the skull of the South-American cat ; 
and when his figure and the figure of the skull of Pardalina 
Warwtcku arc compared, and his figure with the skull itself, 
though they agree m the length of the brain-case, they differ 
greatly in the form and outline of the face, and esjiecially in 
the outline of the lower jaw ; so that 1 have little doubt that 
they are distinct, though both may belong to the genus 
Pardalina. 

Molina, in his work on (!!hili, described a species under the 
name of Felia guigna. MM. d^Orbigny and Gervais asked, 
‘^Mais qu’est-ce que e’est qne le Fdis guignaV^ Dr. A. 
Philippi nas described and figured this s}>ecies and its skull 
in Wiegmann’s ^Archiv f. Naturg.’ 1878, p. 8, t. ii. (animal), 
& t. iii. figs. 2 & 3 (skullb Tlie figure of the animal nearly 
agrees with the figure of Felia Oeo^oyi^ and differs from the 
specimen of Pardalina Warmckii in the Museum in the few- 
ness of the spots on the neckband in thcchestand belly (^according 
to both figure and description) being white and spouess. The 
skull figured is that of a young animal, and appears to differ 
only in age from that figutw by D’Orbi^y and Gervais ; and 
there can be no doubt that Feiia Oeqfr(^ of D’Orbigny and 
Gervais is the same as F.gu^na of MoUm and Philippi, 

Therefore the synonyma of die species will mn thus 

Pardalina Warwtekiu 
Belly closely spotted. 

Fdu himaktyarmsp Warwick, JardiaeV Naturaliat’a librny. t. Xxiv. 
PardaUiM WarmehU. Qray. Proc, Zocl. Soo. 1867, p. 287, ng. (akell) s 
Oat.Carn!^.p.l6,flg.(^uU). 

PtU$ Oaojproyip Sclater, Proc. Zool. Soc. 1670, p 706^ BIfiotyPreo. 
Zool. Soc. 1872, p. 203. 

Hah. Unknown. 
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Tbe Britwh Hiuetan has itist received firom Mendoss^ in 
^ Argentine Andee, • small female kitten of tide species. 
The back has verv numerous small brownish spots, and tiie 
belly is covered all overwith many larger black spots like the 
adult. It is very different frtmi D’Orlng^’s fig^ of FtU$ 
Geojirojii from the Pampas and Philippi’s F«li$gv*g$ia, which 
have a {dain white beUy. 


Pctrdalina? guignn. 

Belly white, spotless. 

FelU gmyna^ Molina, Chili : Philippi, Wiegtn. Art^hiv f. Nfaturg. 1873 
t. il, figB< 1 ( animal 2, 3 (skull). 

Fd%» Ofiifrom, D*Orbigny, Voy. Am^. M4rid. p. 21, t. xiii. (animal), 
t. Xii. L 1 (SKUll ). 

Hob. Pampas, Buenos Ayres. 

Mr. Elliot, in ^Proc. Zool. Soc.’ 1872j^tates that the typical 
specimen of FeJis wrdinoidea^ Gray (P, Z. S. 1867, p. 400, 
& Cat. Camiv. B. M. p. 27), is a young specimen of Felts 
OecSroyij which he identifi^ with a young specimen marked 
F. Oeo^oyi in the museum at Leyaen. observing that the 
general colour of the animal, with its lengthenea annulated 
tail, is piticisely that of the typical F. Oeq^oyi^^^ adopting 
Mr. Sclater’s opinion that the Pardaltna Warioickiiy Gray, 
ia also JR Oeowroyij^ and that the synonymy of this species 
will therefore 'to somewhat as follows,’’ in which he makes all 
these one species. 

The specimen of Felts jmrdimtdes here referred to was re- 
ceived &om the Zoological Society’s museum in 1855, marked 
as having been presented to the Society by Capt. Innes and 
as coming from India, as recorded in the ^Proc. Zool. Soc.’ 
1867, p. 400, and ‘Catalogue of Carnivora in the British 
Huseum/p. 27. I have named the animal Felts pardinoidesy 
because the form of the spots with a light centre ^ a certain 
resemblance to those of the American ocelot^ 1 will not 
undq^e to vo^ for the accura<y of the habitats we receive 
from the Zoolod<^ Socieijr ; the Indian habitat has not been 
eonfinned ; and the species has a veiy South- Ameri^ aspect. 
The specimen has not the slightest resemblance in its general 
coloration to the specimen of Pardaltna Wartvideti in the 
Museum, or tp the figure of Fdis Qeojjfrayi of D’Orbigny’s 
‘Voyage.^ I think it will be an astomshment to every one 
who has the slightest pretensimi to be a soologist that 
^ej diould have been regarded as bekmgtng to me same 
sps^ 

4 * 
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We received from the Zoological Society along with the 
specimen of Fdia pardinaideB the skull belonging to it, which 
is described in the ^ Proceedings ’ and ^ Catalogue, This skull 
has a sloping forehead and a well-develo!^ face, Quito different 
from the skull of Pardaltna Warwiekhy more liVe tiie skull 
of an ocelot, showing that it has no relation whatever to the 
genus PardaUna. Tt is true that it shows the animal is not 
aged ; but the skull is perfectly developed, and is evidently 
that of a fully grown animal, and therefore does not justify 
Hr. Elliot’s assertion that the ^^tjrpical specimen is not an 
adult animal.” 

It is greatly to be regretted that Mr. Elliot did not take the 
trouble to compare the two skulls in the Museum before he 
made such a random assertion as that F» pardinoidea is the 
same as F. Qeo^oyi, 

Pardaltna Warxoiclcii and the figure of FeUa migna have 
an immense number of small, rather unequal-sizedf, moderately 
closely placed solid black spots on the upper part of the body : 
those near the centre of the back are smaller, but not unitw 
into lines ; and P. Warwickit has larger spots on the under- 
side of tlie body^ which are largest in the central line ; these, 
according to the description and figures, are entirely wanting 
in Fdis guigna. The tails are cylindrical and blunt at the 
end. 

FeltB pardinoidea^ on the contrary, has large-sized spots 
of a sejuarish form, with a pale centre, placed in about four 
series, more or less interrupted or irregular, on each side of 
the body ; the vertebral line is mark^ with a narrow con- 
tinuous line, which is forked, and more or less continued 
in front between the shoulders, and with a series of spots on 
each side of it, which are much smaller than those on the sides 
of the body ; the tail is rather thick, the hinder half tapering 
to a point. The spot with the pale centre sometimes shows a 
likeness to the ^^rose ” (that is to say, the spot formed of a 
ring of small spots with a pale centre) found m the American 
cats ; hence the name ^^ardinmdes. There is nothing of this 
kind to be seen in P. Warwickii^ where the small spots are all 
equally separated. ^ 


X . — Notea on the Smaller Spotted Gate of Aaia and tVt 
lalanda. By Dr, J. E. GrAT, FmM. &C. 

Mr. Bltth, in his Paper on the Asiatic species of the genus 
Felia (P, Z. S. 1863, p. 184) regards Feha n^palmm ai|d F, 
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8]^iU^ CkU$ of Ama and iU Islands. 

j^rdichrous of Hodgson^ JFl wagaii of Elliot, -F. nipaUnsis of 
Vigors and Horsfield, Leopardus ElUotij L. chxnemisy L. 
Seevestty and Chatts servalinus of Gray as all varieties of one 
species, which he calls F. hengalensis. Desmarest, and F. 
minuta^ Temininck ; and he considers Fdts Jerdoni a distinct 
species. 1 may observe that Leopardus EUtoti^ differing from 
the other species by its skull (which has a complete orbit), 
belongs to the genus Vwcrriceps^ and is therefore out of the 
question. 

Mr. Daniel Elliot is of opinion that Felts Jerdoni^ Blyth, 
is only a variety of Felia rubiginosa (P. Z. S. 1871, p. 760). 
It has not the long head of a Viverriceps^ to which F, rubi- 
ginosa belongs, ana is much more likely to be a variety of 
F. minutoj which I considered it in the ^ List of Mammalia,* 
1842, p. 43. He also decider that Felis pardinoidea^ re- 
ceived from the Zoological Society as coming from India, 
is the young of F, Geoffroyi from the pampas of South 
America (P, Z. S. 1872, p. 208) ; but we nave the skull of 
this cat (which Mr. Elliot could not have observed, though it 
is mentioned in the Catalogue), which shows that it entirely 
differs from the skull of Pardalina Wartoickity which he 
considers the same as Felia Qejojfroyiy or from D’Orbigny’s 
figure of the skull which appears to belong to the genus 
Pardalina. 

1 will not vouch for the distinctness of all the species 1 have 
emtered in the ^ Catalogue of Carnivora in the British Museum ; ’ 
for the progress of science, aided by the collection of more 
specimens and the study of their changes, may prove some of 
them to be only varieties of others ; but they appear, accord- 
ing to^ our present knowledge of the specimens and their 
distribution, to be worthy of being reckoned as distinct 
C|)6dl68. 


The specimens in the Museum may be an'anged tlius : — 

1. Tail eyUndrkdl^ diorter than the body, and marked with blaek 

r t$. The body with subequal spots, sometimes united on ihe 
sal line, 

a. 7%s body with a multitude of small spots — those on the shoulders 
and outside of the limbs Wng the largest, ^ose on the middle 
of the back between the haunches and, e^iecially, between the 
shoulders being united into four or six narrow lines. China 
and Siberia. * 

Fdis chinsnsis^ Gray, Cat. Camiv. p. 27. no. 22. 

JBai. Chim (Peeves). B.M. 
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felia mptilurOf D. Elliot, P. Z. S. 1871, p. 761, t. Ixxvi. 

Felii tmdaktf Eadde^ Keisen im SUden von Oit-Sibiiien^ p. 10G> i iv. 

Hob. Siberia? B.M. 

Thift species is described from a skin in a very bad state in 
the British Museum, which Mr. Bartlett, from whom we ^ 
ceived it, believed came from Siberia. Mr. Daniel Elliot 
(P. Z. S. 1871, p. 758), without giving anv authority, calls 
it a species from “ North-ui^atem Siberia.’’ The markings 
of the skin are difficult to make out from its state ; but 1 
have no doubt Mr. Wolf studied it very particularly when 
he made the figure. The figure is very like that of Felu 
chinen8X8\ but the spots on the back are not so numerous 
and small, and those on the underside arc large and distinct. 
Otlierwise I should have considered it a specimen of that 
species. 

Mr. D. Elliot considers this skin of a cat the same os 
the one that Raddo collected in Amurland, in EcutUnrn 
Siberia, and figured and described in his ^ Keisen im Slkden 
von Ost-Sibirieii ’ under the name of Felts undota^ DesmaresiL 
and F. minuta^ Tcmminck, from Java j and he considers X 
chimnsia^ from China, the same species. Badde’s figure is 
very unsatisfactory. It would be aesirable to receive speci- 
mens from the Amurland to see if the Chinese and Siberian 
specimens are the same, or how they diffe^and if the same as 
tne skin in the British Museum that Mr. D. Elliot has named 
and figured. 

b. Body Mnih five or ata^ lines of oUong ijpots— those on the middle 
of tlie back being very narrow and elongate^ with two stripes 
on eaoh side above the shoulder, those on the sides being larger 
and oblong, and on the outside of the limbs roundish. Halsy 
archipelago. 

t Spots of body srnaU and oblong. Fur shorty ndher kmih, 
Felis Jamnensis, Cat. Camiv. p. 26. no. 20. 

Hah, Java {Dva Horsfield), B.M* 

Felis Jerdonif Oat, Camiv, p. 28. no. 26. 

Hah. Java? 

Felis Jerdmi was named by BlyA in the Troc. Z^dL Soc.’ 
1863, p. 185. from ^o specimens in the museum at Madras 
and an adult specimen in the British Museomu In the 
Catalogue I have adopted Blyth’s name for this specimen, 
which was received from the India House, and probanly came 
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from JSnmatra, Dr« Horsfield calling it Fdia mmatrana ; and 
I placed with it another specimen received from Jeude’s col- 
lection in Holland tinder the same name. The two specimens 
agree in having a short scarc^ spotted tail, and may be a 
variety of that species. Mr. Elliot (P. Z. S. 1871, p. 760) 
observes that ^^Blyth’s species [F. Jerdon%\ is only a dark form 
of F. mbtffinosaJ' and says that Mr. Blyth agrees with him ! 

How anv zoolo^st could believe tliat the short-tailed short- 
headed Feii9 Jerc&nij with distinct spots, could be the same as 
the long-tailed, long-headed, and stripea Felif ruhiginom is a 
mystery to me. I oelieve that their skulls would show that 
they belong to different genera. The long-headed Felia ruif- 
ginoaa has a long, very peculiar skull, with coi^lete orbits, 
and belongs to the genus Viverric^^ to which FelU Jerdoni 
shows no relation* 

* 

tt SpotL of body dongaU^ larger. Far soft, 

Felia minuta^ Cat. Camiv.p. 26. no. 19. 

JFVIm eumaLrana^ Ilorsfield. 

Hah, Sumatra. B.M. 

Felia Herachelii^ Cat. Camiv. p. 28. no. 27. 

FeiUe aervalma^ I’* Z. B. 1B67, p. 401 . 

The spots as in F. minuta^ but smaller and further apart, and 
the ones on the shoulder larger and confluent, and on the 
hinder part of the dorsal line in broader lines. 

Hob, India? B.M. 

The spots are somewhat like those of the next section ; but 
the tail is short, like that of the Sumatran cat. 

U. TaU eyUndrical^ hlurU, a$ long as the body, with dark, more or 
Im confluent epoia. The body wUh irregular^ahaped dark 
hiotekea. Continental India. 

a. The blotohea of ihe body oblong, aolid, or very nearly to. 

Felia wagaii^ Cat. Camiv. p. 29. no. 28. 

Bah, India. B.M. 

Felia jpardoohroa^ Cat. Camiv. p. 28. no. 24. 

Bab. Nepal. B.M. 

Fdia tenaaaertmenaiaf Cat. Camiv. p. 28. no. 25. 

Bah* India, Tenasserim. B.M. 
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b. 8poU on like body larger^ eqmruih^ and paU in the eenite» 
Fells nepaUnsis^ Cat. Camiv. p. 27. no. 21. 

Hah* India. B.M. 

Perhaps a domesticated or semiwild hybrid between the 
Indian wild species and the common cat. 

HI. Tail tapering at the end^ nearly as long as the hody^ with dlstine^ 
black rings and a black tip* 

Felts pardinoides, Cat Carniv. p. 27. no. 23. B.M. 

If this rmecies was brought from India by Capt. Innes, as it 
was stated, and the habitat which we received with the speci- 
men from the Zoological Society correct, it belongs to this 
section ; but it has much more the appearance of a South- 
American cat ; indeed it has a good aeal of resemblance -to 
Felts mitis* At any rate, it is distinct from any other Indian 
cat ; and we must await the determination of its proper geo- 
graphical distribution until we have received otlier specimens 
witli their proper habitat. Mr. Elliot has stated that he 
believes it to be a specimen of Felis Geoffroyiitom the Pampas. 
I have given my opinion on this crude and extraordinary idea 
in a previous paper in this number of the ^Annals’ (p. 49), 
witli a description of the peculiarities of this species. 


XT . — On the Bladebones of Balsena Hectori and Megaptera 
novfie-zclandiae. By Dr. J. E. Guay, F.E.S. &c. 

I HAVK received from Dr. Hector the drawings, one twelfth of 
the natural size, of the scapulae of two whales, which he col- 
lected at Toiy Channel, New Zealand. 

The smaller one (see figure, p. 57) is about two feet high and 
an inch or two wider at me upper edge. The whalers said it 
was the scapula of a humpback ; but this must be a mistake ; for 
it certainly has nothing to do with the scapula of Megegptsra 
novm^zelandioc (the NewrZealand hampbacx). The scapulm 
of the humpback or fin-whales are always much broader than 
high ; this is the scapula of a true Bahma^ and has a distinct 
acromion process, which is bent towards the condyle, as in the 
scapula 01 Madectyius austraUensis figured by me fifom W®- 
cimen in the British Museum sent by Dr. Haast from New 
Zealand (P. Z. 8. 1873, p. 140). 1 should think it was^ pro- 
bably a specimen of this species ; but the upper margin isinot 
(juite so broad and expanded, and the figure i^^poars to show 
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a short) thick) conical coracoid process near the glenoid cavity) 
which would lead to the idea that it is a distinct species not 
hitherto recorded as occurring in New Zealand* I propose to 
call it Balama Hectori, 



Bladebone of BaUtna JlMori, 


I call this species Balcpna because I do not know any of the 
existing genera to which it can be referred^ and think that 
when we know more of the skeleton to which it belongs it 
will most probably be the type of a new genus of Baleenid®. 

This blMebonO) from its small size, mw be that of JVeo- 
baJcBna marginataj the pigmy New-Zealand whale, which was 
first known from three olades of whalebone, then from its ear- 
bone, and at last by the discovery of the whole skull ; but the 
rest of the skeleton is still unknown ; and the possession of an 
acromion process to the scapula, which is not found in any 
other true whale, would agree with the anomalous form of the 
bones of the head of that whale. 

Theother drawing represents a scapula about 2^ feet high and 
4 feet wide at its upper edge, which the New-Zealand whalers 
said belonged to the black whale : and Dr. Hector says it 
affrees with the sewula that Dr. Knox gave to the museum 
of the New-Zealandf Institute just before he died as that of the 
black whale. It doubtless belonged to the whale which he so 


called in his papers. 

figure presents the scapula of a species of Megaptera ; 
for it agrees with it in its broad oblique outline, and in being 
destitute any coracoid or acromion process, or any rudiments 
cf them, like the rudimentary acromion process found in the 

S a LalandH of the Caj^ seas. It is most probably the 
of the Ma^kra nonm^zelandioi, Grav (Cat Seals and 
,p« 126, ng* 20), which I establishea on an ear-bone 
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and C8 jj^osum brought from New Zealand. This bladebone, 
althougn it agrees in general form with that of the European 
species, differs from it in the outline being more oblique, having 
the front edge of the scapula more erect, and the back edge 
lower and more directed backwards than in the bladebone of 
Megcmtera longtmana of the North Bea and North Atlantic 
Ocean. 


BIBLIOGRAPHICAL NOTICES. 

Mammalia^ Recent and ExHnet. An Elenunkiry 7}reat%ie for the use 
^ (he Public SchooU of New South Wales. By A. W. S^rr, M.A. 
Sydney : Thomas Biohards, Government Printer^ 1878. 8yo, pp. 
141 and xix. Price 2s. 

Tn PrMace informs us that “ The following briefly descrip- 
tive of ihe economy of Seals, Bngongs, and Whales, and of their 
prindpal fossil allies, form the seoond part or Section B of an * Ele- 
mentary Treatise on the Mammalia,^ designed for the use of the 
more advanced pupils in the Public Spools of this country under the 
direction of the Council of Education. 

'\^tover information we possess upon the natural history of the 
finned mammals, particularly in a popular yet scientific form, has 
been so scantily and unoqu^y distnbuted, that in this direction a 
oomparatiyely new field ma^ 1^ said to be open to the teacher as 
weU as to the youthful inquirer. 

Influenced also by the great commercial value of the Pinnata, I 
have Mt anziously desiFoas to direct without farther delay the at- 
tention, and thus possibly secure the qrmnathy, of readers ottier than 
students to the necessity of prompt legmUtiTe interfarenee in order 
to protect the oil- and mr-{^ueing animals of oiir hemisiphere, or 
at least some of them, a^dnst the wanton and unseasonable acts 
committed by the unrestrained trades— and thus not only to ptevent 
the ineyitable extermination of this yahmUe group, but to utilise 
Aeir eminently beneficial qualities into a methodical and im^toble 
industry. 

» Eei^g steadily in view tiiese two olgeato, whose im|iwtanoe 1 
trust wiu bear me out in deriating from my original intention in 
order of the issue of publication, I hare mimroaxud : — fliat, 
to interest the youthful mind with seleotions of well anthendeated 
anecdotes of the general habits of these peouliar aniumls, aeoMn- 
psnied, however, those drier details oi straotural oharaotem ssshi- 
tia&y ministte to assist the moro advanced and tboni^tfril atadeiit 
to a be^ understanding of the graerie disiinot«nn, and to 
as a work of leferenoe or de^ptive oatahgHat ahoald he Be 
dispoied in ifter-lifis to pnseoate his reeaerehet in this diffleidtaDd 
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imperfectly understood branch of zoology; and, secondly, by de- 
Toting as much space as my limits would permit to the considera* 
tion of the animals whose products are of such commercial value to 
man, and whose extinction would so seriously affect his interests, 
and to point out the pressing necessity that exists for devising pro- 
tection for the fur-seals and the sperm and right whales of the 
Southern Ocean/^ 

This work is far more than its title and cheap price would lead 
one to expect. It is a scientific and popular account of all known 
seals, whales, and dolphins, far more complete than any English or 
Continental work that I am acquainted with. 

The catalogues of the British Museum are the basis of the 
work, as far as regards the recent species ; the observations on the 
history and habits of the animals are very well compiled ; and we 
look forward to the continuation of the work with great pleasure. 
I will make two suggestions to the author. 

1 think it is to be regretted that the author of this work, intended 
for the nse of schools, should have occupied so much space with 
giving the synonyms of the species, a subject very interesting to 
scientific zoologists, but of no importanco to even advanced pupils. 
Secondly, it would bo much better if the author, who evidently has 
little practical means of judging for himself, placed more confidence 
in the descriptions from real specimens. 

b his account of the southern fur-seals, for example, which is a 
subject particularly interesting to the Australians, he has been 
mimed by Mr, Allan's observations, when describing some seals of the 
Northern Pacific, into believing that all the southern fur-seals 
belong to one spooies, while Mr, Allen admits that at the time he 
wrote ho had not examined a single fur-seal from the southern 
hemisphere, but thought they were dl one species ; whereas I have 
come to a different oondusion, having under my care two stuffed 
skins, five unstuffed skins, and two skulls ci Arctocsphdlus antarctieos 
ftoxpi the Cape of Good Hope, four stuffed skins and four skulls of 
Arotoesphalus nigrescem from the Falkland Islands, a skull of 
Arctoeephalus dnereus iVom New Zealand, a stuffed specimen and 
a flat skin of Arctoeephalus faUchndicus firom the Falldand Islands 
(w^hich Mr. Scott has done me the honour to call A. Orayi), and two 
stuffed skins and two skulls of Gypsomhoea tropealis from North 
Australia ; and I believe that if Mr. Alien had bad the opportunity 
of examining these specimens he would have changed his opinion. 
While the author puts all these seals under two names, he describes 
as wsw a ** top«*hmot seal ” firom Patagonia under the name of Areto^ 
o^fhalus sukphaSf firom the notes of a sealer! 

It is to be oba^d that not only do the species above mentioned 
dUffbr in the form of their skulls, and in ^eral size, proportion of 
parte, and oolour, but also ibe skins firom &e Falkland Islands, Aus- 
tralia, and the Cape beaf diflbrent ^oes in the market, and axe at 
enee knoim by the fiirmonger.^. B. OaxT. 
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Oitioyrqphie dee OetaeSe, vivants etfo$e!U$. Par MM. vah BinntDiar 
et Pattl Qkrvaib. Livraisons 9 & 10. Texte & Atlaa. 

It is with pleasure that I aunounoe that I have received the 
ninth and tenth Uvraisons of this work, which 1 feared hod been stopped 
by the French and German war • and I hope that the woik will now 
proceed rcjfularly. The parts contain the completion of the text of 
the description of the plates of the Mysticn^ee, and is sippied by 1’. J. 
van Boneden, and the commenoement of the text of the O^todonteff 
and the description of the genus Gocltaki (Phjseter), The plates all 
belong to the CModmieSt and are marked as having been prepared 
under the supcrintendonco of M. P. Gervais. In the previous notice 
of this work, entitled Observations on the Whales described in the 
* Osti^graphie des Cetac^ * of MM. van Boneden and Gervais,^ in 
the ‘Annals/ Sept. 1870, vol. vi. p. 193, I gave the history of 
it, saying that the book was undertaken and published at the cost 
of my esteemed friend M. van Bonodon, and the text written by 
M. Gervais, which I did on the authority of a conversation with M. 
Gervais. M. van Beneden, when he called upon me shortly after iti 
London, informed me that the book was published at the expense of 
the publisher (was in facC a booksellers spooulation), and the descrip- 
tion of the plates of the whales was written by him for the publisher. 

I oiFered to make the correotion in the next number of the ‘ Annals 
but he begged me to let it remain as it was ; and believing that he 
might have a private reason for his request, I obeyed his injunction. 
But very shortly after M. van Beneden^s return to Louvain he pub- 
lished a statement as if I had never made the offer. Ho now signs 
the end of the description of the Myxtic^ee^ or Whalebone- Whales ; 
and if the part which each author took in the superintendenoe of 
the work had been stated in the prospectus, this mistake would not 
have occurred.— JF. E. Gray. 
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June 19, 1878.— William Spottiswoode, M.A, Treasurer and Vice- 
President, in the Chair. 

On the Organization of the Fossil Plants of the Coal-measures. 
—Part V. AMteroph^^llitear By W. C. WTiLLLOcsair, F.BJ8*, 
fessor of Natural IHstory in Owens College, Manchester. 

On two occasions the author directed attention, in the 
oeedings of the Boyal Society (vol. xx« pp. 96 A 485), to the 
structure of some stems whidi appeared to him to beloM to Ihe 
^^-kuown genus briefljr pomtinR out at same 

time their apparent relations to a strobilus of which he had pre- 
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viously published figures imd descriptions (Transactions of the 
literary and Philosophical Society of Manchester, third series, 
vol. V. 1871) under the name of VoUcmantUa Jktwsoni. Tu the 
present memoir he ^pves a detailed exposition of the various parts 
of the plant, including the roots, rootlets, stems, branches, leaves, 
and fruit, in different stages of their development* This is done 
ohiefiy in two modifications of the primary type — one from the 
Lower Coal-measures of Oldham in Lancashire, the other from 
those of Burntisland. In its youngest state, the Oldham fonn 
first appears as a mere twig, having a central fibro-vascular bundle 
enclosed in a double bark. The vascular bundle consists entirely 
of vessels which are chiefly, if not wholly, of the reticulated type. 
When divided transversely, it presents a triangular section, the 
triangle having long narrow arms and very concave sides. The 
bark is already differentiated into two layers, and has its exterior 
deeply indented by three lateral grooves — one opposite to each 
concave side of the vascular triangle. The outer layer is prosen- 
chymatous, with vertically elongated cells ; the inner one consists 
of cylindrical parenohma arranged in radial lines, the cells being 
also elongated vertically. As the plant grew, successive vascular 
layers were added exogenously to the exterior of the vascular axis. 
Each layer consisted of a single linear row of vessels, which were 
of large siso opposite the concavities of the triangle, and small 
where they approached its several angles. The radial arrangement 
of those in the several ^owths was emiallv regular; they were 
disposed in single radiating series, new lammw &3iug iutemdated 
peripherally as the stem grew. These radiating laminsD were sepa- 
rated by small medullary rays. Owing to the tact mentioned, tW 
the laminsD radiating from the concave sides of the central triangle 
consisted of much larger vessels than those radiating from its 
angles, three or four such growths sufficed to convert its concave 
sides into slightly convex ones, whilst a few more such additions 
converted the vascular axis into a solid nflindrical rod. At this 
sta^ its transverse sections appeared definitely divided into six 
ramating areas — three of large open vessels radiating from the 
sides of the primary triangle, and throe of small ones proceeding 
from the sides and extremities of the angles. When these growths 
have thus given a cylindrical form to the vascular axis, a chan^ 
takes place in its further development. Concentric mwths agam 
begin to form ; but in them all the vessels are of almost eqimlly 
nmsll diameters : hence the abrupt termination of the three areas 
of laige vessels in the younger growths produces a distinct dr- 
onlar boundary line, marking a special stage in the genesis of the 
stem. tVom this point the additions go on unintemiptedly, the 
vessels each ranting lamina or we^ increasing slowly m sixe 
from wijj^ outwards as the stem advances towards maturity. 
During mese further developments the baric has continued to be 
separated into two wellnicfiiied forms. An inner layer consists of 
very delicate elongated <^Is with square ends (prismatic paion- 
Ayma) ; these are seen in the transverse section arranged in ra- 
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dieting hxm proceeding from mthin outwards. The outer berk 
ooBsistfl of narrow, elongated, prosenchymatous cells, having very 
thick walls ; at in^rvals, corresponding with the spaces between 
the successive verticils of leaves in the ordituuy examples of 
jphyUiteif we find distinct nodes where the bark expands into lenti- 
cular disks. The vascular axis {^ses through these nodes without 
undergoing any visible change, either in the position of its vascular 
layers or in giving off vessels to the nodes or their appendages. The 
thin peripheral margin of each node sustmns a verticil of the slender 
leaves ot AtterophyUUes, of which there are about twenty-six in 
each vertioil. The aspect, dimensions, and arrangements of these 
leaves correspond exactly with what is seen in the ordinary speci- 
mens found in the coal-shales. Transverse sections of them exhibit 
a single thick central midrib, but no traces of vascular tissues have 
hitherto been found in them. 

The lamin® of the vascular axis are separated by numerous 
medullary rays of small si*e ; these rarely exhibit more than four 
or five colls in any vertical series, and usually but one or two. 
The exterior of the bark is deeply indented in each uitemode by 
three very deep superficial grooves, each one of which occupies the 
side of the stem i'orresponding with a concavity of the central 
triangle of the vascular axis, inese groov(»s, which are sometimes 
doubfe instead of single, extend from node to node, but do not 
indent the nodal disks. Owing to the great depth to which these 
penetrate the bark, they give a very characteristic tripartite aspect 
to each transverse section of these stems. 

The Burntisland type agrees vrith the Lancashire one in all its 
leading features of structure and growth ; but its vessels are nil 
barred instead of being reticulated, and the author has not met 
with such beautiful examples of its nodal disks as he has done in 
the case of the other form ; neither has he seen its leaves attached* 
On the other hand, he has found specimens of much larger dia- 
meter than any that have hitherto been detected in Lancashire, 
eidubiting in an exquisitely beautiful manner the characteristio 
peculiarities already referred to. The author has also obtained one 
section from this locality in which a bnmch is given off. The 
vessels of this divergent organ are derived from the central por- 
tion of one of tbe segments of snudl vessels, seen in the trans^ 
verse sections, which proceed from one of the angles of the central 
triangle* 

Having elucidated the details of the a^l stems, tiie author 
proceeds to examine such organs of fmoiifioation as appear to 
j^long to these plants, commencing with tilie Volktnamia ikwmmi 
which he desoriM at length in the Transaetions of the Philoso- 
phicid Society of Manchester in 1871. This is a verticiBate strobiltts 
wi6a a centml vascular axis, of which latter transverse ^sectians 
exhibit a dose correspondence with the triaagdar bundle A 
yhylUUii being also triangular, witii concave sides and truncate 
angles. But m order to adapt this priyiarT fltxrovasoidar bundle 
to the requirementi of the fruit, ea^ of the truncate angles is 
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eiibffgedy so m to make the entire sectioii an almost hexagonal one. 
This axis is surrounded, as in AHtemph^llUei^ by a double bark — an 
outer prosenchymatous one, and an inner one of more delicate 
cellular structure. At eac*h node this bark expands into a lenti- 
cular disk frin^d with stiff narrow bracts, which extend upwards 
and outwards beyond the sporangia. The latter rest upon the 
bractiferous disks and the basal ^rtions of the bracts, each verticil 
• being fertile. The sporangia are closely packed in about three 
concentric circles, and attached by sporangiophores originating from 
each side of the base of each bract. The sporan^a have cellular 
walls ; they are full of large spores, each of w'luch has its sun- 
face prolonged into a iiuml^r or very long radiating spines. This 
fruit the author unhesitatingly identifies with the aerial stems 
previously described. 

He then examines various so-called Volh/mnnim found in the 
lancashire Carboniferous shales, of which the internal structure 
is not preserved, but which, bdng found with leaves attach^ 
to them, admit of no doubt as to their belonging to AsterophyU 
lit€8* These are regarded as being identical with Volkmannxa 
Dawnmi ; hence the author accepts the latter fruit as giving the 
internal organuaiion of the ordinary Asterophyllitoan strobilus. The 
fruit( which has been previously described by Binney, Carriither8,and 
Hchimper, under the names of Oalamodendron emnmuney VoUemannia 
Binneyi, and Galamostachys Binneyana) is then investigated, llie 
above authors had associated it with Calamiten ; but its internal 
structure is shown to have nothing in common with that type. 
It conaiais of alternating verticils of barren and fertile appendages. 
The former are nodal disks bearing protective leaves ; Ihe others 
are verticils of sporangionhores, usually six in each verticil, and 
which closely resemble those of the recent Equisetocea) ; they 
project at right angles from the central axis, and expand at their 
outer extremities into shield-like disks, which sustain a circle of 
sporangia on the inner surface of each slueld. The sporangia 
consist of a very peculiar modification of spiral cells; they are 
filled with spores which have been described as provided with 
elaters, like those of Eguuetum ; but the author rejects this in- 
terpretation, regarding the so-called elaters as merely the tom 
fh^^ments of the ruptured mother cells in which the true spores 
have been developed* The vaecular axis is shown to be se/td, and 
without any cellular elements, being wholly different from that of 
Calamiia^ in whidi the vascular axis is a TmUow cylinder con- 
taining an immensely large cellular and fistular pith. In one fine 
exannm of (Mamoikickyi Binneyana ihe author has found the cen- 
tral Sbro-vaacular bundle surrbunded by an exogenous ring. This, 
too, exhibits no resemblance whatever to the corresponding growths 
of QdkmUmi on the other hand, it correspond clotty with 
conditions occurring in some pi^s of MUrophyUiUB, to which 
mmp the author believes the mat to be related, notwithstanding 
the i^uliaiity of its sporangia and sporangiophores. The au- 
thor is confirmed in his condusion that this miit is not Cala- 
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mitean by his having already described the structure of a true 
Cidainitean strobilus from an example in which the central axis 
retains most accurately the arrangement of tissues eharacteristio 
of Calamitean stems (Manchester Transactions, 1870). K type 
of stem to which the author had previously assigned the provi* 
sioiial generic name of Amyehn is now shown to be the root or 
subterranean axis of AsterophyUiteB^ specimens being described in 
which clusters of rootlets are gi^en off, in irregular order, from 
various points of the exterior of the branching roots. The latter 
have no medulla; but in the centres of several of them the 
author finds the peculiar triangular tibro-vascular bundle so cha- 
racteristic of AMterophyllite$ ; and remains of the same trifid origin 
of the vascular layers may be traced in all, in the peculiar curva- 
tures assumed by the vascular iamin» as they proceed from within 
outwards. The bark consists of two layers: the inner one is 
composed of ordinary parenchynmtous cells, often of considerable 
size ; the outer one consists of irregular piles or columns of cells, 
disposed peipendicularly to the surface of the bark, and with 
their tangential septa in close contact and in parallel planes. The 
lateral or radial boundaries of these piles of cells are more strongly 
defined than the transverse septa. In tangential sections of this 
outer bark, each of these radially disposed columns of parallel-sided 
cells appears as a single thick-walled parenchymatous cell, whose 
aspect, m common with that of its neighbours, is that of ordinaiy 
coarse parenchyma. Such sections exhibit no indication of the 
radial moiigarion of these cells seen in radial and transverse ones. 
On reexamining the inner Urk, we discover the explanation of 
these appearances. Many of the larg«T and more peripheral of 
the cells of the latter are seen to be undergoing division by the 
development Mithin their walls of secondary cell- partitions, which 
arc parallel with those of the radially disposed columns. It ap- 
pears obvious that each of the latter was primarily one of the cells 
of the inner Wk, which has become elon^ted raiUallr, and at the 
same time divided into a linear series of compn^ssed cells by tlm 
growth of a succession of secondary divisions, M of which were 
more or less tangential to the periphery of the stem. 

The author directs special attention to the genetic activity of this 
inner bark ; the cells of its inner surface were obviously instru^ 
mental in producing the successive circumferential additimis to tlie 
primary vascular axis, whilst those of its outer surface inoreas^ 
the diameter of the outer baric in the way just described. 

A^r comparing these plants with living forms, the conclu- 
sion IB arrived at that the nearest parallel to the structure erf their 
s^ms 18 to be found in Pdhtum triquetrum ; whilst their jrenerid 
affinities are regarded by the author as Lyempodiaoeous rather 
than Jiquisetaceous. The exogenous aspect or thrir siicoessive 
i^scular ^wths if possible, more cemspieuous than in moet of 
the other Garbomferoas Cryptogams. 

stems described is identical with that of 
those found at Autun by Prof. Benault, and asrigned by him to 
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Spheno}fhyUm}i ; thus the close aiBnity of this genus with Astero- 
j^uUites appears to be finally established. The Calamites veHi- 
dUatm of authors is probably the arborescent stem of one of these 
plants. 

‘‘On a newly discovered e;xfinet Mainmal from Patagonia 
(Ham^j^odotherium Cunnimfluimi)*^ By VViLLlAM Hewby FlowJCK* 
F.B.a. 

The author describes the complete adult dentition of a new 
Mnus of mammal, founded on remains discovered by l)r. liobert 
O. Cunningham in depOHits of uncertain age on the banks of the 
Biver Gallegos, 8outh Patagonia. The animal appears to have 
possessed the complete typical number of teeth, t. e. twenty-two 
above and below, an'anged in an unbroken series, and of nearly 
even height, and pn^senting a remarkable gradual transition in 
characters, in both jaws, from the lirst incisor to the last molar. 
The molars more nearly resemble those of the genus liJnnoceros 
than of any other known mninnial ; and, judging only by the general 
characters of Die teeth, the animal w ould appear to have been a 
very generalized type of Perissodactyle Ungulate, allied through 
Ilyracodon (a North-Amcrican Miocene form) to lihinoceroa, also 
more remotely to Mftcrawhmia, and, though still more remotely, 
to the aberrant Nesodon and Tojrodon, The genenc name llwwlo- 
doihfrium was suggested for tliis form by Professor liuxley in his 
Presidentia] Address to the Geological Society in 1870. 


MISCELLANEOUS. 

On ihe SteriU Eggz qf Btea, By 0. Clxvs and C. ton Sibbolp. 

Tbb existence of fecundated queen bees laying sterile eggs was 
aaoertained incontestably some years ago ; but no certain explanation 
had been given of this abnormal fact. M. von Borlopsch indeed bad 
iuggestod that oases of this kind must be ascribed to some patholo- 
gic state of the female; but no positive observations had been made 
on this subject. Some opponents of parthenogenesis, such as sDll 
exist in France, thought that the sterile eggs were laid by unfeoun- 
doted queens. The observations of MM. Claits and von Siobold 
finsUy setDe the quesDon, and will compel those boe-keopers who 
will not accept the facts of parthenogenesis to seek other arguments. 

The first ease observed by M. Claus was that of an Italian queen 
bom in Die middle of May and beginning to lay in the middle of 
June. From this period she continued to deposit eggs until the fith 
of October ; but none of the eggs gave birth to larvco. If this queen 
had been constructed normally but had not been fecundated in May, 
dhe <m|;ht at least to have produced males by parthenogenesis. 
Disleouon proved that the oviducts and copulaiory organs were per* 
Ann. ife Mag. N. Hist. Sen 4. VoL xiii. ’ 5 
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fectly normal, and that the seminal receptacle swarmed with spenna*- 
tozoids. On the other hand the ovarian tubes, although scarcely 
reduced in size and number, showed a degoneroscence of their 
contents, Tlie eggs whose dimensions indicated that they wew 
approaching the moment of deposition were but few; and their 
vitelluB yiresonted here and there the same phenomenon of fatty de- 
generation that was observed in the rest of the tubes, although the 
deposition of the membrane of the ovum by the epithelium had not 
oeasod. 

The second queen observed by M. Claus bad not always produced 
sterile eggs. Her owner, who hod obtained her the preceding 
summer, had ascertained that she laid fertile eggs. Even in the 
spring he still obtained results from them, but subsequently he 
ascertained Uiat her fertility had ceased. M. Claus found the re« 
productive apparatus normal in all its parts, and the seminal roceptaolo 
was full of active spermatozoids. The interior of the ovarian tubes 
presented the same conditions as in the preceding queen, but in a still 
more distinct fashion. Tho ova contained in the lower dilatations 
of the tubes had the vitellus shrivelled into a solid, oascous mass, 
although tho epithelium seemed to have retained its faculty of 
secreting the shell. 

Lastly, M. von fiiebold, having received from a Bohemian bee- 
keeper a queen which only laid sterile eggs, also ascertained that the 
organs hod their ordinary structure, and that the receptacle swarmed 
with spermatozoids, but that the contcuts of the ovarian tubes pre- 
sented an abnormal appearance. Both in the compartment containing 
vitellus and in the ova themselves, every thing indicated the existence 
of substances in decomposition. The eggs already enclosed in their 
shell and ready to be laid were in a very altered state, denoting a 
dissociation of the elements. 

It is therefore an irregularity in the formation of tho ovum, and 
especially of its vitellus, that causes this sterility. It is simply the 
result of a pathological state, and has nothing to do with partheno- 
genetio reproduction. 

As regards the cause of this degeneration, H. Gaus thinks that 
we must seek it in the influence of had weather, and in insufficieiit 
nourishment. M. von Hiebold admits that these oiroumstanoes *niay 
have a certain ii^urious effect ; but, according to him, they are not 
the sole determining causes, since otherwise, as they are of fluent 
occurrence, queens with sterile eggs would not be so rare as they are 
in those oountries^ — Zeit$chr, fiir wmen$ohaft, Zaohgie^ voL aodii.. 
May 1873, pp. 198-210; BM, Univ, July 15, 1873, 8ci. 
pp. 241-243. 

Note on the Habitat of Psetalia globulosa and Labkria hemiimhmrioa, 
Oral/. By Dr, A. B. Mama. 

Dr. J. E. Gray described, in the < Ann. & Mag. Kat. Hist’ xi. 
p. 284, 1878, the two now above-named free sponges sent home by 
me from Singapore. Dr. Gray observes that he believes these 
sponges were obtained in the neighbourhood of Singapore ; and Mr. 
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H, J. Carter, iu hU paper, “Description of Labaria hemisphetrica. 
Gray, a new Bpecieo of Hoxaciinellid Sponge, with Observations on 
it and the Saroohexactinellid Sponges genor^y,” Ann. & Mag. Nat. 
BSst. xi, p. 278, says “ Loo. unknown, from Singapore.” 

.1 beg to state that 1 obtained these sponges (as noticed in my 
letter to Dr. Gray from Singapore) from the reefs in the sea near 
the village Talisay, on the island of Cebu, Philippine Islands, in 
Moroh 1872, on the same spot os the other new sponges obtained by 
me there and described by Dr. Gray in ‘Annals,^ x. p. 110, JS72, 
via. Meyerim daviformis^ Crateromorphi MeAjeri^ and BosselUi 
philippinensU^ 

The sponges from these reefs, in the straits between tho island of 
Cebu, some small islets near it, and the island of Bohol, ore best to 
be got in the months March till August (the most favourable month 
is May) at frdl moon, when tho current in the straits is very strong. 
The fishers drive with the current and draw behind them iu thoir 
little boats long lines with small hooks constructed for the purpose. 
Therefore a little hole can be seen in nearly all specimens of Eupler- 
tella aapergiUum and others, where tho hook has destroyed the sub- 
stanoe of the sponge. Some species are only found in great depths, 
50 fathoms for instance ; and only a few fishermen are skilful enough 
for sponge-fishing. 

11 Wallfischgasse, Vienua, 

Nov. 14, 1878. 

Qigantic CuUJ^fUhu in Newfoundland, 

As the question of the existence of Cephalopoda of large size may 
still be regarded as to a certain extent open to doubt, the following 
letter fiH)m the Rev. M. Harvey of St. John's, Newfoundland, to 
Prinoipal Dawson possesses considerable interest. 

St* John’s, Newfoundland, 
Nov. 12, 1873. 

Ht dsab Dootob, — I take the liberty of bringing under your notice 
some aoeonnt of a gigantic cuttlefish which was seen a few days 
ago in Cono^tion Bay. The circumstances under whioh it was 
seen were as follows : — ^Two fishermen were out in a small punt, on 
October 26, off Portugal Cove, Conception Bay, about 9 miles from 
Bt John's. Observing some object floating on the water at a short 
distance, they rowed towards it, supposing it to be a large sail or 
the dihrie of a wreck. On reaching it, one of the men struck it with 
gsff/' when immediatdly it showed signs of life, reared a parrot- 
like beak, which they declare was “ as big as a six-gallon keg,*' 
with whioh it struck the bottom of the boat violently. It then shot 
out from abont its head two huge livid arms and began to twine 
them round the boat. One of the men seised a small axe and 
severed both arms ss they lay over the gunwale of the boat, where- 
up^ the fish moved off and ejeoted an immense quantity of inky 
ftuid, whioh darkened the water for two or three hundr^ yards. 
The men saw it for a short time afterwards, and observed its tail 

5 * 
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in the air, which they declare was 10 feet across. They estimate 
the body to have been 60 feet in length, 5 feet in diameter, of the 
same shape and colour aa the common squid ; and they observed 
that it moved in the same way as the squid, both backwards and 
forwards. 

One of the arms which they brought ashore was unfortunately 
destroyed, as they were ignorant of its importance ; but the dergy- 
man of the village assures me it was 10 inches in diameter and 6 feet 
in length. The other arm was brought to Bt. John*8, but not before 
6 feet of it were destroyed. Fortunately I heard of it, and took 
measures to have it preserved. Mr. Murray (of the Geological Bur- 
vey) and I afterwards examined it carefully, had it photographed, 
and immersed in alcohol ; it is now in our Museum. It measured 
19 foot, is of a pale pink colour, entirely cartilaginous, tough and 
pliant as leather, and very strong* It is but 3| inches in cironm> 
feronoo, except towards the extremity, whore it broadens like on oar 
to 6 inches in eircumforence, and then tapers to a pretty fine point. 
The under surface of the extremity is covered with suckers to the 
very point.* At the extreme end there is a cluster of small suckers, 
with fine sharp teeth round their edges, and having a membrane 
stretched across each. Of these there are about seventy. Then 
come two rows of very largo suckers, the movable disk of eaoh 
inch in diameter, the cartilaginous ring not being denticulated. 
Those are twenty-four in number. After these there is another 
group of suokers, with denticulated edges (similar to tho first), and 
about fifty in number. Along the under surface about forty more 
small suokers are totributed at intervals, making in all about 180 
suokers on the arm. 

The men estimate that thew left about 10 feet of the arm attached 
to the body of tho fish, so that its original length must have been 
85 feet. 

A clergyman here assures me that when he resided at Lamaline, 
on the southern coast, in the winter of 1870, the bodies of two 
cuttles wero cast ashore, measuring 40^and 45 feet respectively. 

More than once wo have had accounts of gigantic cutUos oast 
aiihore in di&rent localities ; but not until now have any portions 
of them been nreserved. 

By this mail I send you a photomph of the arm, it is one fourth 
the original in sise. You will readily see the suokers at tho extre- 
mity of the arm* The disks of sevox^ of the larger ones have been 
tom off by carelessness on tho part of the captors ; a few of them, 
howeveTf are p«rfbot ; and the smaller ones are not ix^ured. I shall 
smid you also, bv this mail, three or four of these sudeers which 1 
out off, the smallest being from the very tip of the extremity and 
not much larger ttian a pin’s head. 

1 shall be glad to hear your opinion of this fish at your earliest 
convenience. 

It is a great pity one arm was destroyed; and it is still more to be 
regretted that we did not get the head of the monster. 

Yours very sincerely^ 

M. Hartbt. 
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The ‘ Field ^ of the 13th of December oontainfl a notice of the oo- 
ourrenoo described by Mr. Harvey, communicated by Mr. T. G. B, 
lioyd, who received his information from Mr. A. Murray, Provin- 
oial G^lo^cal Surveyor of Newfoundland. Mr. Lloyd very justly 
suggests that the statement of the width of the animal is more likely 
to bo approximately correct than that of its length, which seems to 
be excessive ; and he is probably right in assuming that the length 
of the body of the animal was about 25 feet, llie photograph 
sent by Mr. Murray represents one of the long tentacles of a decapod 
Cephalopod, probably a Colamary. A woodcut taken from it is 
given by Mr. Lloyd ; and by the kindness of the Editor of the 
* Field ’ we are enabled to reproduce this figure. 

New S}}edeB of SheU§. By F. P. Maubat. 

Nassa ehngata, Marrat. 

K testa elongato-oonica, fulva, fascia pallida cinota, longitudinolitor 
oostata transvorsimquc sulcata ; anfractibus sulcis mquidistantibas, 
ultimo basi rugoso; sutura tuberculis moniliformibus ornata; aper^ 
tura ovata; columella plicata; labio callo tenui expanso t^to, 
labro margine serrato, intus lirato. 

Eah. China seas. 

Nassa Urata, Marrat. 

N. testa ovata, fusoa, fascia transversa albidaoineta, longitudinaliter 
Buboostata ; oostis supemo nodosis, transversim rtriata ; anfractu 
ultimo transversim sulcato ; epidermide pallide fusea tecta ; aper- 
tura parviuscula ; labio cum c^o ciroumscripto tecto, basi granu- 
loso; oanale subreourvo; labro extus inorassato, intus valde 
lirato. 

ffah, Philippines. 

This shell has been long known in London among the dealers ; and 
they all consider it to be new. 

Naasa ludda, Marrat. 

N. testa ovato-oonioa, albida, polita, longitudinaliter valde plioata, 
pliois BubdistantibuB ; aperiura ovata ; columella Issri, infra fere 
biplioata ; labro extos inorassato, intus dentato-Urato. 

Bob. Keelings Island. 

This is the most Soalaria-like species in the whole genus, the ribs 
being thick, white, and highly polished, 

The following species of Naaaa may stand thus : — 

Ba$$a Krausiiana^ Dkr. 

N, orhioulata, A. Ad. 

Nasia lurida^ Gould. 

N diepaTf A. Ad. 
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JVcwa $onix$f Powis. 

N, C. B. Ad. 

Nausa cimplanata^ Powis. 

N, gemma^ Phil. 

N* Brit Mub. A small variety. 

Na98a coneentrimt Marrat. 

AT. eoncinna, Reeve, sp. 82; not the eofttirma, Powis, Reeve, sp. 91, 

Nassu gaudiosa^ Hinds, is not the shell figured in Reeve under that 
name. 

Ifiissa Bronni, Phil., is a variety, with the outer lip muricated, of 
JV, coromta, Lam. 

100 Edge Lane, liverpool. 

The Number of Cluases of Vertehralesy and their Mutual Itelations, 
By Prof. Thboik)kk Giij.. 

The mind, untrained in scientific logic, in its generalizations ro- 
Bpeoting the animal kingdom, if we may judge by the vfiguo ideas 
elicited by inquiry and by the history of science, instinctively asso- 
ciates its subjects into groups determined by the nature of tlieir 
habitat j and hence we have had tlxe vertebrates differentiated into 

(1) those especially adapted for progression on land (Quadrupeds), 

(2) those espeoiolly fitted for progression through the air (Birds), 
and (3) those adapted for life in the water (Fishes); while the 
residue, not readily oombinable with cither of those classes, are 
tacitly overlooked, or, as the serpents, annexed as a kind of apjKmdix 
to the Quadrupeds, because they most resemble certain of those 
animals — the lizards. It was therefore a great advance when 
linnseus established a peculiar class (Mammalia) for the typical 
viviparous quadrupeds and the whales, and thus for the first time 
subordinated habitat and adaptation therefor to structure. While 
at the present day the ancient ideas have almost entirely disappeared 
fi*om tiio system of nature so far as regards the terrestrial verto- 
brato«, they are still to a great oxtout prevalent in the appreciation 
of the relations of the aquatic ones. For those vortobratcB con- 
fotmdod by most naturalist under the name of Fishes are very dis- 
similar among themselves, and so ranch so even that the differences 
are more marked and radical than thos^betwoon any of the superior 
classes of tho branch. If, indeed, considerations of difforenoes of 
struotuTO are to guide us in the appreciation of the relations and sub- 
oidination of animals, the current classification must be entirely 
changed, and the subordination of the highest groups, first sug- 
gest^ by HMckel, should be adopted with some mc^ifioations, wMlo, 
as respects the combination of the ** higher or more speoializod 
classes into superior groups, other principles should guide, (^e of 
the chief points to be reconsidered is the association of the Batra- 
chians with Fishes rather than with tho true reptiles. Although no 
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distinotion may be possible between tbe first two when the class of 
Pishes has the wide range generally allowed, there is no difiloulty in 
their discrimination with the limits here to be assigned to them. 
We may then group the classes as follows : — 

On the one hand is Branehiosioma or AmphioAJUB^ distinguished 
by the extension of the notochord (which is, of course, persistent) to 
the anterior end of the vertebral column, the attenuation of the 
spinal cord forward and its simple structure, the absence of auditory 
organs, the simple tubular structure of the heart, and the develop- 
ment of the liver simply as a diverticulum of the intestine. — This 
type is called by Hdokel the subphylum Leptaeardia or Acrania, 

On the other hand are oU the other vertebrates, whioh agree in 
the termination of the notochord behind the pituitary fossa, the en- 
largement of the spinal cord forward into a brain, the development 
of auditory organs, the division of the hoart into (two to four) 
chambers, which in part (one or two) specially receive the blood, 
and in part (one or two) specially distribute it to the body again, 
and the differentiation of the liver as an independent and highly spe- 
ciali7.ed organ. — 'Diis group is namod by Uockel the Bubphylum 
Pachycardia or Craniota, 

The numerous forms belonging to the last ** subphylum ” are also 
divisible into two great groups. 

In ono the skull has no cincture girdling the month, and conse- 
quently no lower jaw, there are no pectoral members or scapular 
girdle, and there is but one nasal sac, which has a median external 
aperture. — To this section belong the lampreys and hags, the repre- 
sentatives of the class of Margipobranehs, 

In the other, the skull has a dnoture surrounding the month, its 
inferior portion being specialized as a lower jaw ; they have (arcbe- 
typically at least) a pectoral member and a shoulder-girdle de- 
veloped ; and there are two nasal sacs, each having an olfactory 
nerve distributed to an external aperture. — ^These vertebrates are 
again divisible into three groups or superclasses. 

1. In the first (Lyrifera) the shower-girdle forms a lyriform 
or fnrcula-shaped apparatus, tbe soapulm and their adjuncts of 
both sides being connected together bmow along the median line, 
and an air-bladder (sometimes lung-like) is ty^doally developed 
(sometimes, however, atrophied) and (1) either oonneote mth tbe 
oesophagus by a single duct or (2) is entirely closed. To thia 
superclass belong the classes of Fishes and lillasmobranohiateB. 

2. In the second (Quadratifera) the shoulder-girdle is repre- 
sented by the scapulas and their appendages, which are linuW 
to the res^ctive sides, a sternum is differentiated, and instead 
of an air-bladder are two lungs, each with a special canal, which 
communicate with the pharynx. The lower jaw is oompound and 
is articulated with the skull by the intervention of a special bone — 
the 08 quadratum. To this superclass belong the Batraohiains, the 
Keptiles, and the Birds, the last two forming the group Smtropddu* 

3. Tn the third {MalUlftra) the shoulder-girdle is represented 
by composite scapulae, limited to the sides or back \ a etemiim is 
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developed; regpiration is entirely elFectod by highly spociulizod 
lungs oommumicating with a common trachea ; and the lower jaw is 
composed of simple rami, and articulated directly with the skull, the 
og quadratiim of the other vertebrates being converted into one of tin* 
auditory ossicles (the malleus). Tliis superclass is represented by i 
single class— the Mammals. 

The more these groups are studied in all their relations, the moi e 
natural do they appear. 

^ As to other questions — that is, whether the Hue Fishes ujivl 
Belaohians are not s(*parate elasses, there is mueli to be said on both 
sides, and perhaps the arguments in favour of the class value of lh«* 
Selachians may be even more weighty than those against them, ll, 
indeed, the Birds and Reptiles are differentiated as distinct elti«H( s, 
similar rank can scarcely ]ye consistently withheld from the Fishe^* 
and JKlasmobranchiatcs. If I hav<‘ heretofore hesitated, it is because 
of Dr. Gunther's very adverse views. 

Without prejudice to the reconsideration of the (luostion as to tin 
systematic value of tho group of Selachians or Elasmobranchiatex, 
the classes of vertebrates may then be distributed, in a descendin 
series, os iollows : — 

Branch VERTEBRATA. 

A. Hubbraiich CRANIOTA. 

Hujicrclass Malluifkra. 

I. Class Mammalia. 

Superclass UnAintATiFuitA. 

(Sauropsidn.) 

II. Class Avos. 

III. Class Roptilia. 

(Batrachopsida.) 

TV. Class Batrachia. 

Superclass Lykiiteba. 

y. Class Pisces. 

Yl. Class Elasmobranohiata. 

BuperoUiss Movoebeika. 

YU. Class Marsipobranchia. 

B. Subbranch ACRANIA. 

Ylll. Class Loptocardia. 

The most nearly r<dated pair of olasses arc those of Birds and 
Reptiles ; and preeminently the meet homogeneous is that of Birds, 
idl the Uving represeutativefi of which eeom to be momborB of a 
sing^ order (which may be distinguished by the name Eurhipidurn ), 
and at most divisible into two suborders, tho Cariuatso and tlu 
Ratitm. O^er orders ore represented by extinct types, viz. Bauruiw 
and (if the vertebrse are pe^iar to the group) Odontornithes. — 
Ab^tmet of a eonmunicaUon to tho National Academy of Sciences, 
made Oct 39, 1873. Commtmkated hy the Attihor, 
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The Paraititic Jdites of Birds^ a Contribution to the Knowledge of the 
SarooptidlaD. By E, Ehlers. 

The observations of M. Ehlors, which relate to interesting questions 
of adaptation and heredity, are made upon an Acarian very nearly 
allied to that described by M. liobin under the name of Barcopt^ 
mutam. It is also a bird-parasite, and was discovered on a spec!* 
men of Mvnia ma}a^ in which it produced excrescences at the base 
of the beak. Eor tMs spocies and M. Robin’s the author establishes 
the genus Dermatoryctes^ which is particularly characterized by the 
form of the feet in the two sexes. Ho calls his species DenmtorycUs 
fowor. 

The female of D. fossor is much larger than the male, and also 
very different in form. It is incapable of moving outside the 
galleries which it inhabits, partly because it is encumbered by the 
largo eggs which it carrioH in its body, and partly because il cannot 
touch the ground with its feet. Those (which are extremely short) 
present an epimeron, a coxa, and log formed of three joints, the 
terminal joint being a sort of <juadridontato olasper, probably homo- 
logous with tho two joints wMch are distinct in D. mutanSf oxJt 
which M. Robin calls tibia and tarsus. 

The males are smaller and much more active, and also loss nume- 
rous, than the females. Their body is contracted in front and 
behind ; their legs are much longer than those of the females, and 
differently constructed; in particular, they bear long hairs, and 
each of them has a suokei with u long podiele on its terminal 
joint. 

M. Ehlers was unable to ascertain whether this Aoarian is ovi- 
parous or viviparous. He supposes that the membrane of the egg 
becomes much attenuated at the close of tho development, and that 
the embryo is bom after having got free from it, or that this membrane 
is ruptured during the birth. 

In tho first period of their life the young Acarians run easily by 
means of their throe pairs of legs, which arc long and very like those 
of the adult males ; each of them bears at its oxtremity a suo^ 
with a long pedicle, and five hairs, the longest of which exceeds the 
sucker. 

The transformations through which the animal afterwards passes 
are tho results of a certain number of moults, which must be 
regarded as being more than mere ohangee of skin. During these 
moults tho mite remains in a state of immobiUty and rigidity, which 
seems to indicate that we have to do with a truo case nymphoms, 
accompanied by new formations analogous to those observed by 
Weissman in me metamorphoses of inseota. Kiichenmeister had 
previously witnessed phenomena of this kind in Sarooptee seahiei^ and 
ClaparMe has described in detail the manner in which a new ^ve- 
lopment takes plaoe in the interior of the old skin in Ai<m and 
Bophphora, Matters ap^r to go on in an analogous fMhion 
in the species observed by M. l^ers, although tms natoralisl 
was unable to ascertain positively that eomple& histolysia takes 
place. 



Miecellaneom, 


76 


There arc remarkable differences bet-ween the development of the 
male and of the female. The male undergoes no profound changes 
in passing from the larval to the adult state. In those two phases 
of its existence it presents the same peeuliarities of structure. Its 
structure perfectly resembles that which we observe in the Sarcoptidro 
in general, in which the legs boar long hairs, and somo of them, if 
not all, have also pedunculated suckers. The characteristics of the 
family which exist in the young persist in the male until the adult 
state. 

In the females it is otherwise. The changes which take place in 
the course of development give rise not only to differences which 
characterize the adult, but idso to arrangements which are not met 
with in other Sarcoptidm. 

At the last moult but one the female appears with its eight logs, 
its genital aperture, and all its other principal characters. It is then 
only distinguished from the adult its not yet having ova in its 
body, and by the dorsal shield only presenting pointed, conical pro- 
tuberances, instead of the flattened scales which this region exhibits 
in the adult. After increasing in bulk it undergoes another moult 
in order to attain its definitive condition, in which the dorsal surface 
is covered with flattened scalos. These protuberances, wld<‘h are in 
themselvoB of but little importance, are interesting booauso they also 
appear in the mites of the genus SareopteSy in which they are pai’ti- 
cularly developed in the female sox. In the species of which the 
adult fomalos do not present these projections, they are also wanting 
in the mole ; in iSarcoptes scabiei they are found not only in the 
adult female, but also, although much loss developed, in the male. 
In Dermatoryctes fosttor they are exclusively choriictcristio of the 
female. M. Ehlers thinks that this formation of the skin may have 
been originally a secondary sexual character of the females which has 
become a little attenuated in the species under consideration, whilst 
in other female Sarcoptidm it has maintained itself and even been 
transmitted to the males by heredity. 

The legs of the females undergo remarkable tiansformaHons at the 
lost moult ; they become short stumps which have lost a joint, and 
no longer possess hairs or suckers. The Barcoptidm of the Mam- 
malia present a similar modification, although far less profound; for 
the females have their last two pairs of legs destitute of sueWs, 
whilst the males possess them at least on the last pair but one. On 
the other hand, m Dermatophagm and Dermatokoptes (Fiirst) the 
female has a sucker at least In one of the posterior pairs of feet, and 
in the male we find one on each foot ; this feet is uie more remark- 
able because in these genera the sucker does not exist in the larval 
state, and onl^ appears at the last change of skin. The two genera 
in question dmbr from the true Sareopte$ in not piercing canals in 
the epidermis of their' host, but living more on the surface, conceal^ 
by the bairs, the eells detached from the epidermis, &c. The disap- 
pearance of the sttokers and fhe shortening of the legs consequently 
oeems, in the Sawptesy to be in connexion with the mode of life, 
and especially with the nature of the habitat ; so that those which 



76 


Mi»ceUaneou8, 


require to form gaUeries undergo the greatest abbroriation of the legs, 
which must have been irjfluonced especially by the comparative dis- 
use of those organs. 

The female of D. fomr lives at the extremity of a straight gallery, 
which it completely fills. Under such conditions its short, strong 
legs are very useful to it in j)rogressing after the fashion of a mole, 
by pressing obliquely ngaiust Iho walls of the goUory, so as to push 
the animal jforward. Outside the gallery those legs could be of no 
use to it. The young Ibmales and the males, on the contrary, can 
move in galleries which are as it were too laigo fur them. 

The rectilinear direction and the small siKe of the galleries is ex** 
plained by ^tho hardness of the horny substance of the beak in which 
they arc pierced, which causes the animals to confine themselves to 
a straight passage, having exactly the calibre of thcar bodies. In 
the Mammalia, the epidermis of which forms a lees resistant tissue, 
the passages arc tortuous, inoreaso gradually in depth, and oifor more 
space to the mites than is afforded to the parasite of the biixi^s beak. 

fur wmemchafth Zooloykf vol. xxiii. pp. 228-256; 
BiU. Univ. July 15, 1873, BnU. Sci pp. 244-247. ^ 


OontriLufions to the KnoxoUdge of the Laboulbonioa. 
f By Dr. J. Psthitsoh. 

The author describes the mode of occurrence and the development 
of those parasitic fungi. Hitherto only five specios of Lahoulhm*m 
wore known, three of which were observed on beetles. New species 
have boonjdctccted on Carabid®, Staphylinid®, and Dytisoid®, By 
their dovelopmont, and especially the process of fiscundation, the 
Laboulbemoi approach the other Ascomycetes; fecundation takes 
place by the contact of delicate, filiform organs^ pollinodia and 
trichogyii®. The pollinodia are developed at the terminal part of 
the young plant upon peculiar bearers, the form of which is charac- 
teristic of spodos ; the triohogyne terminates the rudiment of 
the fruit. In some species the latter is a delioate filament of several 
joints ; but in LabovXbenia musoct it is unicelltdar ; in all speciea it is 
thrown off after fecundation. The fruit is only developed after 
fecundation ; it opens by an apical pore and allows the spores to 
escape, ihe spores ore product in diverticula of one (or several?) 
ooll in a iSeries of oeUs, the upper extremity of which previously 
formed the triohog 3 me. The form and insertion of the bearer at 
pollinodia and its appendicular stmetores, and the fom ct the 
armature of the mouth of the fruit, furnish the mosi; immuftant 
characters for distinguishing the ipeoies of this small group of friUgi. 
Dr. P^riUoh^s memoir contains descriptions of all the speaeSi which 
are refonm to five genera.*— Anrafoar dar der tn Wien, 

October 28, 1873. 
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XII . — Deaeriptiom of two new Genera and Bpectea of Polyzoa 
from the Dewnian Rocks. By H. Allbyne Nichojuson, 
M.D., D.Sc,, M.A., F.R.S.E.) Professor of Natural History 
in University College, Toronto. 

In the following communication I propose to describe two 
now genera of Polyzoa which I have been compelled to found 
for the reception of two remarkable fossils from the Devonian 
rocks of Western Ontario. Both of these belong to the family 
of the Fenestellidse ; but they differ in an extraordinary 
manner from all previously recorded genera, and present 
certain points of structure of a very anomalous nature. 

Genus Ckyptopora (Nicholson). 

Polyzoaiy forming a rigid, infundibuliform, calcareous ex- 
pansion, springing ^m a strong solid branching root-stolk or 
rhijBome. Exterior of the coenoecium forming a continuous 
non^petforated calcareous layer, internal to which is a second 
or intermediate layer, the two being composed of the amal- 
gamated and eoalescent branches interstices **). The inter- 
mediate layer is marked by shallow and bifurcating longitu- 
dinal sulci, corresponding with the lines between the Dranches : 
and its surface exhibits reticulating lines which correspona 
with the bases or proximal ends of me cells beneath : but no 
fenestrules are present. The internal surface of the inter** 
naadiate layer carries the cells, which are dask-shaped, and 
Ann. (6 Mag. N. H. Ser. 4. Vol. xiii. 7 
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an airanj^ in double alternating rours forming regnlaify 
flexnouB Imes encloemg oval inteispaoes, exactl;^ as mS^epora. 
The oval interspaces, however, instead of constitutr^ so many 
fenestrules,” are the bases of so many pillars, whimi proceed 
perpendicalaxly inwards, across a central space, to join with 
an mtemal calcareous membrane which forms the innennost 
lining of the funnel-shaped frond. 

It follows from the above description that the mouths of 
the cells in (}ryptopora neither open on the exterior of the 
frond, as is commonly the case in Fenestella^ nor upon the 
interior of the frond, as is tlie case in the infundibuliform 
species of Metepora. On the contrary, we have in this extra- 
ordinary genus the unique arrangement that botli the internal 


Fitf.l. 



Or^itopom nnrab^, ^I^. : A, a {wrtwlly decorticated specimen, natmal 
sue i B, a small portion of the same, showinn the inner ends of the 
peniendicular coluniM, enlarged ; C, another partially 
specimen, spnnging from a strong footstalk, na^l sue: 1), part of 

♦h! V °l showing the moiths of 

the cells and the broken perpendicular colnmns, enlatg^ ; E, a small 
portion of the frond, enlarged and somewhat diagrammatically repte- 
sented ; F, transverse action of part of the frond, enlarged ud ^ 

?!!?***' «ternal smooth memto^ i b, the 

intennediate sulcated layer; c. the central space containing the oella 
and traversed by the perpendicnlar coliinms ; d, the intonal memhruM). 

and the external aspects of the funnel-shaped polysoary are 
to all impearance closed by a continuous calcareous membrane. 
The cells are not placed upon either of the free surfaces of the 
poIvBoary, but occupy a central space, which has its intonial 
wall tomed by the innermost membrane, and its external wall 
by an intermediate layer composed of the laterally coalescent 
br^ches. The cells are situated upon the intwnal face of the 
outer wall of this central space,- and the two walls are kept 
apart by a system of pillars, which traverse tiie central space 
perpendicularly, and correspond in position with the fenestrules 
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of a Rckporcu It would thus appear that the water must have 
been admitted to this central space, and thus to the cells, by 
openings in the free edge or lip of the infundibuliform polv- 

S ; but none of my specimens exhibits this portion of the 

In the genus Hemitrypa^ Phillips, the fencstrules do not 

! »erfomtc trio coeniccium so as to reaeli tlie outer face of the 
road, but are filled by a calcai-cous membrane. The cells, 
however, open upon the external surface, instead of into a 
central space ; and the structure of the polyzoary is in other 
respects very diffei'cnt. 

The following is the only species of the genus that 1 have 
as yet met with, thougli additional forms will probably be 
afterwards detected- 

Cryptopora mirahilis (Nicholson). 

Polyzoary infundibuliform, apparently from one to tliree 
inches in height and three maarters of an inch or more in 
diameter distally. External layer thin, inii>erforate, smooth 
or obscurely striated. Intermediate layer formed of the coa- 
lescent branches, and marked externally by vertical shallow 
grooves^ which arc placed about half a line apart and some- 
times bifurcate. Between these grooves the external surface 
is mapped out by inosculating lines into small oval or poly- 
gonal spaces corresponding with the cells. The internal 
surface of the intermediate layer carries tlie cells, which are 
arranged biserially in flexuous lines, and enclose oval or 
rhomboidal inters] )aceB. These interspaces are arranged in 
very K'giilar diagonal lines, about four in the space of two 
lines ; and they give origin to a series of short rounded pillars, 
which extend inwards at right angles to meet the internal 
layer. The central space, in which the cells are situated, is 
about half a line to two thirds of a line in depth. The internal 
layer is apparently thin and membranous. The entire frond 
springs from an exceedingly strong, horizontal, br^ched 
stalk, tlie surface of which is marked by vermicular stria.*. 

The materials in my hands are not sufficient to permit of an 
entirely satisfactory elucidation of the characters and structure 
of Ais remarkable s|)ecies. Different specimens, however, or 
different parts of tne some specimen, show tuo following 
appearances ; — 

1. The external membrane is thin, and is only preserved 
in parts of any specimen that I have seen ; and as it corre- 
(^nds with the reverse or non-poriferous face of an ordinary 
it is to be regarded in reality as nothing more than 
the exterior portion of the intermediate layer. 

7 # 



80 


Dr. H. A. Nicholson on ttoo now Omera and 


2. The intermediate layer (together with the external layer, 
as just remarked) is clearly formed by the coalescent branches. 
Wnen viewed from the outside, whore the thin outer layer has 
been stripped off, it exhibits shallow vertical grooves, marking 
out the original branches, and it also shows in outline the 
proximal ends of the cells below (fig. 1, E, />). 

3. Sj)ccimens which exhibit the hollow interior of the 
funnel, from wliich the innermost membrane lias been removed 
in whole or in part (fig. 1, D), exhibit the mouths of the cells 
as rounded pores placed on the inner aspect of the amalgamated 
branches. The cells are arranged in double alternating rows 
forming regularly bent or undulated lines, each of which con e- 
spends wiui tlie inner surface of a branch, and wliieh, by th(?ir 
inosculation, enclose oval spaces corresponding to fenestrules, 
but occupied by short solid columns. 

4. Specimens which arc broken across transversely (fig. 1, F) 
show tnat, instead of fenestrules or jieHbrations bc^tween the 
anastomosing branches, we have a senes of stout pillars, which 
run perpendicularlv inwards from the poriferous face, and have 
their internal enas connected together hy a thin calcareous 
membrane, which forms the innennost lining of the funnel- 
shaped frond. There is thus formed a central space (c), which 
is lined outwardly by the cells, and to which water can ap- 
parently not have boon admitted otherwise than by openings 
m the margin of tlie funnel. 

5. SpecimenR which are coats of the interior of the frond, 
to which the innermost membrane with the ends of the per- 
pendicular columns still remain adherent, are not uncommon 
(fig. 1 . A & C), These show that the columns are so arranged 
as to lorm beautifully regular diagonal lines ; and iheir inner 
ends seem to have been convex, as they in many cases leave 
concave or cupped scars of an oval or rnomboidai shape upon 
the outside of the cast (fig. 1, B). 

6. One specimen exhibits a strong horizontal footstalk, 
from which the cceuoecium grew up vertically (fig. 1, C). This 
footstalk is branched at both eu(& ; its surface is covered ixt 
parts with vcrmiculated stria3 ; and its structure seems to have 
been minutely tubular or cellular. 

7. Lastly, some specimens show the extraordinary diaracter 
of a second frond, quite similar in structure to the firs^ in- 
vaginated within the outer one, so as to give rise to an internal 
cone closely applied to the external funnel. I am at present, 
with the comparatively imperfect materials in my possessioii, 
unable to offer any explanation of this remarkable xeature. 

r 7 IP XT-x x1 1- 




more or f^s imperfect, in the Comiferous Limestone (Devo- 
nian), Port Collx)rne and Lot 6, Con. 1, Wainfleat. 
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Gkntui Cabikopora (Nicholson). 

Polyzoary infundibulifom, calcareous, and reticulated. 
The external layer of the cyathiform frond is comnosed of 
r^ularly undulated flexuous branches (^interstices which 
anastomose with one another, after the manner of a Seteporaj 
so as to form a scries of oval fenestrulos. Exteriorly the 
branches are angulatod or carinate, and are smooth and non- 
celluliferous. Internally each branch gives origin to an 
enormously developed keel or vertical lamina, which corre- 
sponds in direction with the branch, and is directed inwards 
towards the centre of the funnel. The inner surface of the 
branches thus presents a series of parallel ridges of great 
height, separated by deep grooves, at the bottom of whicli, to 
all appearance, the cells open. The fenestrules also open at the 
bottom of these grooves. In parts of the frond, liowever, 

Fig. 2. 



lUuiitrations of the structure of Carinopora Hindei, Nich. ; a, fragment 
of the exterior, natural size ; 6, portion of the same, enlarged ; o, another 
portion of the exterior, still further enlarged ; (f, a fragment from which 
the external non-celluliferous layer has been removed, showing the 
0^1 enlarged ; e, a fragment more deeply decorticated, showing the 
mouths of the cells, enlarged ; p, transverse sections of the frond in 

difierent parts, enlarged ; A, a portion of the internal surface, enlaiged } 
t, tnmsvarse section of a single branch, enlarged. 

these grooves are apparently rendered vesicular by the deve- 
lopment of a series of delicate calcareous laminie, wnich connect 
tog^er the sides of contiguous ridges. In some cases, also, 
the inner edges of the ridges are connected together by a con- 
tinuous calcareous membran^ so that the inner surface of the 
frond is completely closed. The cells are carried in alternating 
double rows upon the inner and lateral aspects of each branch, 
tfieir mouths appearing to be situated at the bottom of the 
grooves before mentioned and at the base of the great keel 
which springs from each branch internally. Obviously, how- 
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ever, the row of cells on one side of anj branch opens into 
one groove, whilst the row on the opposite side of the same 
branch opens into a contiguous groove, and not into the same 
one. No cells are carried upon tlic areas formed by the ana- 
stomosis of contiguous braneWs. 

I have only seen a single, very large and well-presiured 
example of tins genus ; and a careful examination ot this has 
still left me unable to elucidate and explain some of the most 
extraordinary structural pc'culiaritics which it pre^nts. There 
can, however, be no doubt as to the complete uistinctness of the 
genus from any previously described. A comprehension of the 
venr remarkable characters presented by this goiins will |>crhap« 
Ik* best obtained from a detailed account of the different figures 
of tlu* above illustration, all of which represent different 
portions of the only known specimen : — 

a. This figure exhibits a portion of the exterior of the frond, 
showing the ifcnestrules ana the outer non-celluliferons aspect 
of the Wanehes. In the portion hcre> illustrated of the natural 
size, and ]»artially shown at h on an enlarged scale, the fenes- 
trules arc oval and arranged in diagonal lines, and the branches 
arc strongly kt*ele(l — the gejfieral appearance closely resembling 
the non-celluliferons asj)oct of Retepora priseq,^ Uoldfuss, and 
tiie fciiestrules being similarly fonn(*d by the simple inoscu- 
lation of the branches without the development of oistinct dis- 
sepiments. 

r. This represents anotlier portion of the exterior of the 
frond, nearer to the base, where the fenestmles are poly^nal 
or hexagonal and are not arranged in regular diagonal Tixies. 
Here also every fourth or fifth branch has a nearly straight 
direction, giving the network quite a pcuUar appearance. 
In some cases, lastly, the fenestrules present the appearance of 
being closed by a delicate external membrane. 

d, nds shows a small portion from which the outer non- 
cellulifcrous layer has lieen denuded, showing the proximal 
ends or bases of the cells, arranged in a doulde inoaculs^dng 
row on each branch, and lying in the same plane as ibe 
fenestrules. 

e. This figure exhibits, on an enlarged scale, a small portion 
of the extenor of the frond, from which the outer non-c^nli- 
ferous layer has been stripped off together with the cells them- 
selves, leaving to view the circular mouths of the cells arranged 
in two alternating rows, which are still on the same plane as 
the fenestrules, and which do not encroach upon the spaces 
formed by the inosculation of the branches. 

/. This figure is a greatly magnified representation of a 
transverse section of the frond at a point cemsideraUy removed 
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from the base, showing the branches cut across. Above, the 
branches are separated by the fenestrules; and immediately 
beneath this are s^n the dark oval spaces which represent 
the cavities of the biserial cells, and two of which are contained 
within the cavity of each branch. Below this, again, each 
branch is seen to give off an immense keel or ridge, which is 
directed inwards towards the interior of the frond. These 
ridges are separated by deep intervening hooves ; and there 
can be no doubt that tlie cells open at the bottom of these 
grooves, those of one side of the branch opening on one side 
of the base of the great keel, and tliose of the other opening 
upon the opposite side of the same. 

g. This exhibits a i^eatly magnified transverse section of 
the frond at a point a little above the base. As in the pre« 
ceding, we can recognize without difficulty the shallow fenes- 
trules, the divided brandies carrying in their interior each a 
pair of cells, and the great int(‘rnal keels. Here, however, 
W’'e have two new features : first, the deep grooves between 
the keels are subdivided by delicate calcareous laminae, which 
connect the opposite sides of contiguous keels, and divide 
the intervening grooves into shallow transverse chambers ; 
secondly, the grooves between the keels are closed internally 
by a continuous calcareous membrane which has a minutely 
porous or vesicular structure. 

h. This represents a fragment taken from near the base of 
the funnel and exhibiting the internal surface of thepolyzoary. 
Wo see here the inner faces of the great longitudinal keels ; 
but instead of these being separated by deep sulci as in the 
upper portion of the frond, they are here separated by shallow 
rounded grooves formed by a continuous calcareous membrane, 
which is not penetrated by either the fenestrules or the cells. 
No apertures, therefore, of any kind appear on the interior of 
the coenoecium near the base, the open interstitial grooves of 
the upper portion of the frond being iiere closed by a continuous 
connecting layer. • At the right-hand comer of the figure the 
keels and their connecting membrane are broken away, so 
that we see the cavities oi the rows of cells ; whilst the ex- 
treme comer is still further broken away, so that the fenestmles 
come into view. 

♦. This simply represents a single branch in transverse 
section, greatly enlarged, and shows the cells in the interior 
of the branch and iht great triangular keel proceeding from 
its internal surface. 

From the above description it will be evident that the 
stmeture of Cartnopora is quite anomalous, and wholly unlike 
any Aing that has hitherto been observea in any member of 
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the FeneBtellidss. The roost anomalous point is the position 
of the cells, or rather their mode of opning on the surface. 
The cells open towards the interior of tiie funnel-shaped fix>nd, 
as in Reteporaj and in the upper portion they seem to open 
simply at the bottom of the deep intercarinal grooves, mto 
which the fenostrules also open; so that there is here no 
special difficulty, if, as seems tolerably certain, the keels are 
not here connected by an imperforate membrane, and the 
^ooves thus remain open to the access of sea-water. Near 
the base, however, the keels are clearly connected by a con- 
tinuous imperforate membrane, and the deep intervening 
grooves arc filled up by a vesicular calcareous tissue, so that 
the sea-water could not have gained access to the mouths of 
the colls. The only explanation that I can offer is that the 
basal portion of the polyzoaiy may perhaps have been gra- 
dually overgrown internally by this layer of vesicular tissue, 
and may thus have been practically killed, whilst the upper 
|)ortioii remained ^n to the sea and genuinely alive. If this 
was not the case, 1 cannot explain the undouot^ facts. 

The enormous internal keels, whether free or connected 
together by membrane, give an extraordinary depth and 
thickness to the polyzoary ; and the fcnestrulos do not extend 
to more than about one fourth of this depth from the outside ; 
nor do tlie cells. In Hemitrypaj Philt.. the fenestrules do 
not extend through the entire taickness oi the polvzoaiy ; but 
in this genus the fenestrules are confined to the inner surface 
oi the funnel-shaped frond, and the cells open eoBternaUy, In 
Cryptoporaj Nich., again, the outer and inner surfaces of the 
polyzoary are bom imperforate, and the cells open into a 
central space, which is crossea by regularly placed pillars 
having a direction perpendicular to the plane of the froni 

The following is the only species of the genus (Jarinepora 
which has come under my nonce. 

Carinopora Htndei (Nicholson). 

This being the only species of the genus, it is not needful 
to recapitulate its structural characters, since these, so far as 
known, have been fully discussed above. It only remains to 
give the measurements by which the species is distinguished, 
wong with one or two characters which are not of generic 
value. The only known specimen exhibits a portion of % very 
large infundibuuform frond, which, though nag^entaiy, has 
a height of four inches, with a diameter at the top of clearly 
more than half a foot. The actual base is bro^ren off. About 
six branches occupy the space of two lines. Ibe fenestrules are 
sometimes oval, sometimes hexagonal or polygonal ; and their 
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arrangement differs in different parts of the frond. Sometimes 
they are disposed in regular diagonal lines ; but even in this 
case there are often perceptible central longitudinal lines^ on 
either side of which the diagonal rows of fenestrules diverge in 
opposite directions like the barbs of a feather^ giving rise to 
a most peculiar appearance. At other times the fenestrules 
are rhomboidal, or hexagonal, or polygonal, and are not ar- 
ranged in distinct diagonal rows ; whilst two contiguous longi- 
tudinal rows are often separated bv an unusually narrow and 
apparently quite straight branch (sec hg, 2, c). The spaces 
along which the flexuous branches inosculate have a depth of 
about 'half a line, considerably exceeding the width of the 
branches ; so that whilst seven fenestrules occupy a quarter of 
an inch measured diagonally, only four occupy the same space 
measured longitudinally. The thickness of the fi*ond, measured 
at right angles to its plane of growth, is one line or a little 
more, nearly two thirds of this being accounted for by the 
great internal keels. Lastly, there are generally three cell- 
mouths to the length of a fenestrule, with two placed opposite 
the inosculation of each pair of contiguous branches. 

The only known example of this singular species was dis- 
covered by my friend Mr. George Jennings Hindc, by whom 
it was submitted to me for examination, and in whose honour 
I have named it. 

Locality and Formation . — Comiferous Limestone, Jarvis, 
county of Walpole. 


XIII . — The Oeographical Relations of the New-Zealand Fauna. 
By Captain V. W. Hutton, C.M.Z.S. 

[Concluded from p. 39.] 

Fish. 

Up to the present time about 134 species of marine fish are 
known to inhabit the shores of New Zealand. Of these, 
61 (or 37 per cent.) are found nowhere else; 38 extend to 
the Australian and Tasmanian seas^ but no further; six 
range to the Pacific islands, five inhabit South America, four 
South Africa, and one Kerguelen Land and the Auckland 
Islands : there are also four others that are common to both 
Australia and South America, five common to Australia 
and ^uth Africa, two common to Australia and the Pacific 
islands, and one common to Australia and the Auckland 
Islands. Thus the total number of our sea-fishes found in 
Anstralia is fifty, in South America and the Cape of Good 
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Hope nine cac^ three {Prosopodoeys coUoides^ Trygon KuhUi^ 
ana Oatnzeion Fornaaini) are not found nearer than the Indian 
archipelago (the identification, however, of the latter is doubt- 
ful), and one {Halargyreua Johnsont) has been obtained at 
Madeira only. The remaining thirteen are widely ranging 
i^cies. These 134 species have l)een distributed among 114 
dmertmt gt'nera, eleven of which are not found elsewhere. 
The connexion with Australia is here, as might be exjMjcted, 
so well marked tliat I need not dwell upon it, but will proceod 
to examine the affinities of New Zealand to other countries. 
Our former connexion with South America is indicated by 
MendoBojna Uneata. Notothenia cornucola^ Merliicctus Oayfy and 
Oenypterus blacodes] with South Africa by Trigla kumu^ 
Oonorhynchus Oreyij and Bdellosioma drrhatam] while the 
occurrence of Oonorhynckua Oreyi and Gongromurwna hahenata 
at St. raul’s shows that that little volcanic island was also 
probably connected. The occurrence in N ew Zealand of species 
belonging to the southern genera PseiulorhombtLay BoviMhya^ 
Agriopua^ Chilodactylus^ and Scorpia points to the extension of 
a former antarctic continent of which these islands formed a 
part ; whWo. Acanthnrua trioat^egua^ Daacyllua aruanuSy Chanoa 
saJmoneuSy Peltorhamphua novw-zealandimy a species of sting- 
ray allied to Trygon thaJmaiay and species of the genera 
Labricthya and Trachelochismua show an affinity for the islands 
of the Pacific. 

1 have already remarked that three of our fishes arc not 
found nearer than the Indian archipelago ; and it is probable 
that our species of Torpedo and Dorytehikya came from that 
direction also. But a still more cunous affinify to Japan is 
shown by the presence of the genera Lotella and Dtfrsma, and 
of another little fish {Calloptilum punctatum) which is found at 
the mouth of the nver Thames, and which has its nearest 
allies in the genus Bregmaceroa from China and the Philippine 
Islands. Gonorhynchm Oreyi and Clupea aayox are also both 
found in Japan, but they occur in Australia as well. Our 
species of Dttrema differs from D, leave of Japan in having 
teeth on its palate and a band of teeth in each jaw instead of 
a single row, Platyatethua cultratumy from Norfolk Island, is 
also dosely allied. This connexion with China and Japan is, 
I consider, the chief point of interest in the distribution of our 
marine fisn. 

In tlie genus Tripterygiumy which is found only in the 
Mediterranean, we have an anomaly which is parallel to the 
cases of Fuligula and Mergua among the birds ; and as we 
proceed we shall find many other similar cases cropping up. 

The freshwater fish naturally supply more important evi- 
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dence as to the former distribution of land than those inhabit-^ 
ing tlic sea. Of these, New Zealand possesses fifteen species 
belonging to seven genera, of which six species, or -fi) per 
cent., and one genus arc found nowhere else. That the per- 
centage of the endemic freshwater fisli should be nearly the 
same as that of the marine fish is a remarkable and unex- 

I KJCted result ; for the number of species of marine fish inha- 
uting New Zealand and found Mso in other countries de- 
pends partly on permanency of specific characters since New 
Zealand was isolated, and partly on the power ])0S8C8aed by 
fishes of migrating to us from other countries, while among 
the freshwater fish the proportion depends entirely on perma- 
nency of specific characters ; consequently this permanency of 
specific characters must be greater in freshwater than in salt- 
water fish ; and this is the more remarkable as our freshwater 
fish arc far more variable, especially Oalaxtas attenuatus and 
Eleotris gohioUhs^ than the marine ; and Qalojcias attenuatiiSy 
being found both in South America and in Tasmania, must 
have had a longer specific existence than any of tlic others. 
It is therefore evident that a great amount of variability is nut 
inconsistent with great specific longevity under certain con- 
ditions. The conditions in this case arc, 1 believe, the absence 
of any largt‘ rapacious fish preying on the smaller variable 
ones, and thus tending to fix those varieties which are best 
adapted to elude the obseiwation of the enemy. These condi- 
tions will soon no longer exist in our rivers, on account of the 
introduction of the trout ; and 1 should like to draw attention 
to the fact that descriptions and figures of all the varieties of 
fish occurring now in one or more of our rivers would be a 
most valuable contribution to science as material for future 
naturalists. 

Of our freshwater fish found beyond New Zealand, Retro- 
pinna Richardsoni is found in the Chatham Islands, Oalaxiaa 
fasoiatus in both the (Chatham and Aucklimd Islands, Oalaxtas 
attenuatus in the Chatham Islands, Tasmania, Patagonia, and 
South America, Oalaxtas olidus in Australia, Anguilhx auch- 
landii in the Auckland Islands. Anguilla ausyalis in the 
Auckland Islands, Tasmania, ana Timor, Anguilla latirostris 
in the Chatham Islands^ Europe, Egypt, China, and the West 
Indies, Oeotria austrahs in Australia, and Oeotria chiUnsis 
in Western Australia and Chile. Thus four of our fi^hwater 
fish are found in the Chatham Islands and three in the Auck- 
land Islands, which arc all the freshwater fish known to in- 
habit those places ; three are found in Australia, two in Tasma- 
nia, two in South America, one in the island of Timor, and one is 
spread from China to Europe and the West Indies. The Aus- 
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tralian grayling also {Prototroctea maaramcL) , although a distinct 
species^ much resembles our own (P* osiyrhynchus) ; and another 
closely related genus {Haplochiton) is found in South America. 

The genus Meotris is widely spread in tropical countries. 
Its heaa quarters are in the Indian arcliipelago ; and it ranges 
west to Madagascar, east to Mexico and %e West Indies, 
north to Japan, and south to New Zcuiland, but is not found 
in Africa. The nearest ally of our species (A\ gobioidea) is 
E, obacura from Japan and China. 

The evidence, therefore, to be derived from the freshwater 
fish goes to prove that a close connexion has existed between 
Australia^ New Zealand, and South America. The fact of 
two species of the same genus of grayling being found in 
Australia and Now Zealand respectively, while South America 
is inhabited by a closely allied but distinct genua, indicates 
either that our connexion with Australia was later than with 
South America, or that in the old continent New Zealand and 
Australia were inhabited by one, and South America by ano- 
ther species of the same family. The freshwater fish also 
prove that our connexion with the Chatham and Auckland 
Islands was much later than with Australia. The distribution 
of Anguilla latiroatna^ which is not found nearer than China^, 
adds its testimony to that of LoteUa and Ditrema of a former 
connexion with that part of the worldnotby way of Australia; 
and we shall find that this remarkable connexion with China 
and the Indian archipelago thus dimly shadowed out by the 
fishes, gets stronger and stronger as we review the invertebrate 
animals. 

Mollusca. 


Of the New-Zealand Mollusca about 460 species are now 
known, of which about one half are found nowhere else. 
They snow, as might be expected, a marked affinity with Aus- 
tralia, but are still very distinct. We miss Olivellay Vanikaro, 
Eutropiay Perna^ Trigonia.mA others; while Mitray Oolum- 
bellay MaraineUay Natica^ J^la^ OonuSy CyproHiy and Oardium 
are very j^bly represented with us. On the other hand, 
Australia does not possess Buednum ; and Fuauay Imparatory 
Purpuray Turntella. and Peoten are much less develQi^ than 
in New Zealand. As, however, the aflSnity is decided, I shall 
here limit mysell' to pointing out our connexion with other 
countries. 

Of Cephalopoda we possess eleven species, only two of which 
are peculiar to New Zealand. Qnvenoteutnia BartUngUy 
maairephea Shanty Nautilus pompiiiusy and Argonauta nodosa 

* Dr. Giinther haa lately described A. obsmra, a doaely allied epedes. 
from the F^i lelands. 
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are all found in the Indian Ocean, and the last two in the 
Pacific also, but none of them in Australia. 

Of marine Qa8teroj)od8 and Conchifera, omitting the marine 
air-breathers, we have 830 species, about 160 of which arc 
endemic. Of these, Cyclina Krdyeri^ Mytilus magell/inxcus^ 
and Anomta alecto arc only found in South America, as also 
is the genus SoUneUa. Chione mesfxiesma is found at Valpa- 
raiso and the Philippine Islands, Barbatia inisilla in Peru and 
Australia, Myodora ooata in the Philippines and Australia, 
Mytilus sinaraydinm mA. Anomia cytmm in China; while we 
also have a small Cyprcea^ which appears to me to differ from 
C. punctata (from tne Philippines) only in the absence of red 
spots. Baxucwia varians is found in South Africa and Tas- 
mania. Our common pipi {Chione Btutchhuryi) is found in 
Kenjuelcn Land ; while RaneHa vaxillum^ which is also found 
in Tasmania, is closely allied to R. argm from the Cape of 
Good IIoixj, and to R. proditor from iSt. Paul’s Island. The 
genera Phorusy Rotellay and Galyptrcea are found in the Phi- 
Impinc Islands and China, but not in Australia. 1'’he genus 
Lyonsia^ of which we possess one species, extends from Europe 
and India to the Philippine Islands and Borneo, and is also 
found in Peru and the West Indies. A few of our shells arc 
almost cosmopolitan, as Lucina divaricatay Saxicava arcticay 
Cry^ta un^njbrmis Lima squamosa ; while Nucula mar- 
aartiaoea inhabits Europe, Dostnia svhrosea is said to have 
been found in the Persian Gulf, and the genus Solemya is 
found only in Australia and the MediteiTancan. While, there- 
fore, our marine shells show a decided affinity to Australia, 
they also show a slight connexion with South Africa, Ker- 
guelen Land, St. Paul’s, and South America^ and point more 
decidedly to a connexion with the Philippine Islands and 
China. 

Of land and freshwater shells, including the marine air- 
breathers, we possess 114 species, of which 97 are not found 
e^where. Tliese show many striking and important facts in 
distribution. Three only {HeXix subruyata, II. sydneyensisy 
and HI raptda) are found in Australia ; and of these the second 
is BO like H. oellaria of Eurwo that it has only lately been 
distinguished from it by Dr, Uox, and is also closely allied to 
H* glaberrima from the Solomon Islands. Helix rapida is 
also found at Erromanga, one of the New Hebrides. Helix 
con{/hrmi8^ inhabits the Louisiade Islands, H. radiaria the 


♦ I am indebted to Ilis Honour T. B. Gillies for the information that 
St. ecnifartniBf H radiaria, St. mbruffuta, and J£. rdrea inhabit New 
Zealand. Mr. Gillies collected the specimens in the northern portion of 
the protrinco of Auckland ; and they were determined by Prof. Macaliiter, 
of l&ify College, Dublin. 
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Solomon Islands^ and H. vitrea the Admiralty Islands. Ckmi^ 
dvXa mnateUna is found at Singajwrc and rulo-Penang, and 
Amphihola avellana in New Omeaonia. But the distribution 
of some of the genera is more important even than that of the 
species. Nantna spreads from India to China, tlie Philippines, 
Indian archipelago, and Polynesia, and is also found in Mada- 
gascar and the Mauritius, but not in Australia. An^hibola 
extends over Australia and Polynesia to Bumiah. Lymmpa 
extends from Euro|>e to India, Cliina, and Java, and is also 
found in North America, but not in Australia. Aesiminea 
is found in England, India, (/clcbcs, Molucca Islands, and the 
NavigaU>r and Friendly Islands, but not in Australia. The 
family Ancylinw^ or freshwater limpets, of which we possess 
two species, is found only in North and South America, 
Europe, ana Madeira ; ana our common slug {Milax ontipo^ 
durum) belongs to a genus found only in Europe and the 
island of TenerifFe. Testaxella^ of which we also possess a 
species, is only found in Europe and TcnerifFe. 

Our former connexion witn Australia, however, is shown 
in the family of bitentaculate slugs {JaneUidcp)^ a family which 
is found only in Australia and New Zealand — and also in the 
marine air-breathing limpets {8iphonaria)y three of our species 
being found in Australia and Tasmania. 

TJie land and freshwater univalves therefore show a stronger 
uflSnity to Polynesia and the Philippine Islands, by way of 
New Caledonia, the New Hebrides, tfelomon Islands, and tlie 
Indian archipelago, than they do to Australia, although the 
disti-ibution of the genusc/ane^m shows tliat land communication 
once existed with Australia also. To South Africa and South 
America they exhibit no special affinity. Like the birds and 
fishes, they also show a slight anomalous affinity to Europ 
without any intermediate steps. 

From the Chatham Islands eighty-two species of mollosks 
are known, of which nine ap|)ear to Ijle peculiar to those islanib ; 
the rest are all found in New Zealand, including Jaaelh hi- 
tentaculata and Siphonaria scutulata. 

I know of two shells only from the Auckland Islands 
{Patella illuminata and Vitrtna eebra)y both of whidi are 
endemic. 


Molluscoida. 

Of Brachiopods wc possess eight or nine species, of which 
two only {Kraussia LamareJeiana and Magas Cumingi) are 
found in Ausijalia, the latter being also reported to occur in 
China. The genus Mhynchonella is only known living in the 
arctic portions of North America and Japan ; but this anomaly 
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is not surprising when we remember that this genus existed 
during the Lower Silurian period ; but it is interesting as af- 
fording us the clue by which other similar anomalies may b(i 
explained* 

The New-Zealand Tunicata are as yet but little known. 
The genera Ascidia^ Bolte.viaj and BotryUus are only found in 
Europe and North America. DoUolum denticulatum is found 
at the Molucca Islands. 

Of the Polyzoa I am acquainted with eighty-nine species, 
of which thirty-one liave been found nowhere else as yet ; but 
it is probable that their range is very imperfectly known. 
Twenty-three of our species are found in European seas, while 
the intervening tropical seas appear to bo almost destitute of 
this form of life. The chief point of interest in our Polyzoa 
is the great development of tne massive species of Gdlcfpora 
and of the coral-like family Idmoneidse, wliich recall to mind 
the crag formation of England. Indeed one of our species, 
Hornera striata^ is found fossil in the Crag ; it is, however, 
also found fossil at Oraki, near Auckland, in beds of still older 
date. Considering how little attention has been jiaid to our 
Polyzoa, the number of known species indicates a rich fauna ; 
and, indeed, the entire class seems to be more abundant in the 
southern than in the opposite hemisphere, and. like the petrels, 
contains many forms quite unrepresented in the north. 

Insecta. 

No New-Zealand naturalist who has collected insects on 
however small a scale in Europe can, T think, fail to be struck 
with the paucity in New Zealand, not only of species, but, in 
some orders, of individuals also. It is remarkable that in this 
country, whoso indigenous warm-blooded animals are limited 
to birds and bats, on entering the bush, instead of finding the 
masses of decaying wood and leaves swarming with Ute, we 
find hardly a living creature ♦, while at the same time we are 
attacked by myriads of bloodthirsty mosquitos {Culex acer). 
It would certainly seem that abundance of food does not pro- 
duce abundance of individuals in some orfers {e, g. Coleoptera) ; 
neither does an absolute dearth of food in the initio state pre- 
vent the increase of individuals in others {e.g. Diptera). The 
swarms of sand-flies {Simulium cofcutiens), also, that greet us 
on the coast from the North Cape to the Bluff, wWe could 
they po^ibly have found food Mfore the advent of man ? 
Wnere, indeJw, do tiiey find it now in sufficient quantities ? 

• My experience in thii respect in New Zealand is very different from 
that of Mr. Wallace in Singapore and Borneo, but similar to hie in Celebes 
•ad Ceram. 



0^ beetibs «bcmt SOO s^es itthabitiag tib^ limd §xt 
dfticrib«d| the whole of which. I believe^ sre foohd nowhese 
else. These specieB are distribated mto about 110 genera^ of 
which about 85 are j^uliar to New Zealand. A ren^kiwe 
contrast to this is Aown in the wateivbeetleiV whidi four 
only are known, two (Cybister ffookeri and Chlyfnie$e$ r%^ 
manus) being J believe, endemic, and the other two 
notatm and Oyrinw ?iafator) being found in Britain, The 
genera best represented are, maJter with twelve, F&ronia witli 
eight, Mecodma with nin^ Xylololes with seven, Cicindela 
with six, Anchomenm and Afaorui with five each, and Coptoma 
with four species. Few beetles can be called abundant ; the 
little green species {Pyronota jkativa) so destructive to our 
fruit-trees, and a small brown species {Cola^ns brunnea^y 
common on the manuka {Leptospermum) in December and 
January, are ])orhans the only two that deserve the epithet, 
altliough many can do called common. The beetles as a whole 
are, accordin^^ to Mr. Pascoe, most closely allied lo those of 
Australia. 

The Hymenoptera are very poorly represented, about 
eighteen species only being as yet known. All are, I uelieve, 
endemic. Most of the genera are widely i^read ; but Orecto^ 
ffnathu8 and DasycolUtes are peculiar to New Zealand. The 
poorness of our fauna in this order oannot be owing to un- 
suitableness of climate : for the honey-bee (Apia melUJica)^ 
which was introduced about thirty years ago, has spread over 
both islands 

The Diptera are more numerous than the Hymenoptera, 
sixty spex^ies being known. This is just opposite to what 
obtains in most countries, including Austria and South 
America. Of these, Tipula senex is found in Australia, Muaoa 
taitienais in Polynesia, and Muaca Icemioa in both Australia 
and Polynesia. Although most nearly allied to Australia, our 
dipterous fauna must have been derived from otlier localities 
as well ; for the ^nus Dipkyaa occurs only in Mexico and 
Brazil, Actina in Europe, O^oaia and Sapromyaa in Euro|>c 
and North America, and Opomyza in Europe and the Mauri- 
tius. No genus is endemic. Of the earwigs wo possess one 
endemic species (Forficula Uuorea)^ found only near the sea- 
shore. 

Of the Lepidoptera I know hardly any thing, and prefer 
waiting until Mr. Fereday has publish his promised descrip- 
tions of the species before examining their bearing on the 
present subject. But one fact stands out prominently, viz. 

♦ Mr. W, T. L. Travers informs mo that the honey-bee was intrbdueed 
into Nolscm in 1842, and that wild bees were common in 1850. 



limt (mi of molt Ikm ihxec htmdred Bpemn tmiy ei^ht belong 
lo the batter^ section (Fereday, Trans, N. Z, Inat. iv, p. 217)| 
and sevcml ox these are world^^wide stragglers. 

Of Neurojptera about fifteen species axe known. Of thesoi 
Perla op^stta is found in Tasmania^ and our representative 
of the wliite ants {Calotermes inmlaris) in Australia, This 
order appears to have more affinity with Tasmania than with 
Australia ; and it is remarkable that the wide-spread genus 
Perla^ wliich is found throughout North and South America, 
and from Europe through India to China and Japan, is also 
found in New Zealand aud Tasmania, but not in Australia, 
LeptoeeruH has also the same range, with the exception of not 
beii^ known in China and Japan. Hermes extends from 
India to China and Java; it is also fecund in tropical Africa 
and South America, but not in Australia or Tasmania. 
Palingenta is found in Europe, India, North Afi*ioa^ and 
Nortll and South America, while Philanima is pecuhar to 
New Zealand. The Heteroptera are remarkable for their 
fragmentaiy character and wide distribution. The thirteen 
known 8[)ecies l)elong to thirteen different genera and nine 
families. Arma Schelhnhergii is found in Australia and the 
Philippine Islands, Cermatulus nasalis in Australia and 
Tasmania, Ploitycoria immarginatm and lihaphiqaater Amyoti 
in Australia, Lpgcem pacifeus in Australia, Tasmania, and 
India, and Nystm zdandicus in Tasmania — thus leaving not 
more than seven endemic species, three of which have not yet 
been proi>erly‘ examined, and may therefore be found to be 
identical with species inhabiting other countries. One of the 
endemic species {Rh(y)alimorpna obscura)^ however, belongs 
to a genus found nowhere else. 

In strong contrast to this stand the Homoptera, which in- 
clude nineteen species, all endemic and belonging to two 
genera only, Cicada having twelve and Cixiua seven species. 

The number of species of Orthoptera I do not know : but in 
comparison with other orders it is well represented oy both 
winged and wingless members ; and the genera, as a rule, con- 
tain several species. 

Whilst, therefore, the insect fauna as a whole shows its 
greatest affinity toward Australia, it also exhibits a connexion 
with other countries, more especially China and Europe. 
But the most remarkable fact is the great difference shown in 
this respect by the difibrent orders. Whilst the Diptera, 
Neuroptera, Homoptera, and Orthoptera present the appear- 
ance, m part at least, of an old fauna, me Heteroptera are 
nearly all stragglers ; and this strongly suggests the inference 
that at riio time of the spreading of the former orders the 

Ann, & Mag, N, Hist Ser. 4. Vol. xiii. 8 
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Heteroptera were not in exidtenoe. The same thing is seen 
in the oifibrence between the moths and the butterflies* sng*^ 
gosting also that the latter were developed at a later period than 
Sie former ; and there can be no donut that when our insets 
are better known a careful comparison of them with similar 
faunas of other countries will afford a most instructive lesson* 
With the exception of the Indian {lilatta orienialu) and 
American (i5. americana) cockroaches, neither of whicli arc 
common, the flea {Pulex {rritans)y the bed-bug {Ctmex leefa- 
larim)y several Aphides, the sliigworni {Tenthredo cprasi)^ 
and the house-fly {Mmca doinmtica)^ I am not aware of any 
insect that has been introduced unintentionally by man 
during the progress of colonization; for the ring-lcggc^l 
mos(j^uito, whicli is simposed in Auckland to Jiave been intro- 
duced by the troops from India, belongs to a species {Culex 
argyropua) not found elsewhere, and was sent nome by Dr. 
Sinclair before the troops arrived. The only exceptions may 
perhaps be : — the black ficld-cricket, which, although inhabit- 
ing fields with us, and but rarely entering houses, appears to be 
identical with the house-cricket of Europe {Acheta domaalica) 
and to have spread quite lately ; and also a small dark-brown 
beetle belonging to the genus Elatevy which is abundant in 
Auckland, but, to the belat of my knowledge, is not found 
more than twenly miles out of that town. 

Mybiopoda. 

W Centipedes nine or ten species are now known, all of 
which are endemic. The genus lAthohiua extends from North 
America, Europe, and North Africa to Singapore, but is not 
found in Australia ; Ilemc^s is found only in Chili and Tas- 
mania, Cryptopa only in North America and England; while 
Cermatia and CormocypJiahis have wider ranges and are both 
found in Australia. 

Akachnida. 

Of Spiders we have about 100 species; but my knowledge 
of them is very limited. Mr. Pickard Cambridge, in a letter 
to me, remarks, all the spiders you now send [from ikt 
Auckland province], except one or two, are strikin^y Euro- 

g ?an in appearance, nothing tropical-looking among them.’’ 

erhaps tne most remarkable fact is the occurrence in the 
Chatham Islands of a specif of water-spider {Argyroneta)^ of 
which only one other species, inhabiting Europe, is known. 
Spiders are very numerous in New Zealand, owing no doubt 
to the abundance of Diptera, on which order they chiefly prey» 

Crustacea. 

Of Crustaoeans 106 spiles have been described as coming 
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from New Zeaknd ; but mv knowledge of thie class also is at 
present veiy limited. Professor Dana has remarked that New 
Zealand has a greater resemblance to Great Britain in its 
Crustacea tlian to any other part of the world : but our common 
salt-water crayfish {Paltnurus Lalandit) is found at the Cape 
of Good Hope and the Island of St. Paul. 


Annelida. 

Our marine Annelids have up to the present been almost 
entindy neglected. Of tcrrostnal forms we have two spe^cies 
of earthworm {Lumhrtcus) and a member of the peculiar genus 
Peripatm^ found only in South America, the Cape of Good 
Hope, and the West Indies. 


SCOLECIDA. 

The most remarkable fact in diis class is the occurrence of 
two or three species of land-Planarians, the so-called land- 
leeches,” one or two of which belong to the genus Bipalium^ 
found only in India, China, and Japan. 


Eciiinodermata. 

Of Echinoderms we have seventeen species of starfish, 
eight sea-urchins, and eight Ilolothurians. Of these, twelve 
starfish, six sea-urchins, and all the holothurians appear to be 
endemic. Of the others, OpMonereis faHciata is found at the 
Chatham Islands, Penta^onaster pulchellus at the Chatham 
Islands and in China, Othilia tuzomcxz in die Philippine 
Islands and Vera Cruz ; while we also possess species ap- 
parently identical with Aatropex^ten armatm of Soutn America 
and Iienricia oculata of Europe. It is worthy of special 
remark that althoi^h Australia possesses several species of 
PentagonoBterj the Chinese species is not found there ; so that 
it must have migrated to us direct, and not have come vid 
Australia. We also possess a species of Ptcr aster, a genus 
found on^ in South Africa and northern seas. Of the sea- 
urchins, uidaris t^i^ria and EcMnobrissus recens are both 
found in Australia ; but the latter appears to be very rare in 
New Zealand, as 1 have only seen one specimen, which is in 
the Colonial Museum. 

CkSLENTEBATA and PROTOZOA. 

Of tixese very little is known. Our seven sp^ies of corals 
are all peculiar, as also appear to be many species of Sertula- 
mans and sponges ; but I know of no facts among these lower 
animals that will help out the present investigation, except in 
dto case of Cryptolaria, a genus belonging to the family Ser- 

8 * 
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tulariidaa, and consisting of two species— one of which is found 
in New Zealand, and the other in Madeira. 

Summary. 

If now we review the evidence adduced, and select the more 
important points, we find in the distribution of the Struthious 
birds, the frogs, freshwater fishes, several shells (such as 
Cyclina Kroyeri^ Mytilm magellanicua^ Anomia alectOj Bar- 
bairn pimlla, Ohtoiie Stutchburyi^ and lianella vexiUum)^ in 
the genua ilenicms among the Centipedes, and Perijkztus 
amon^ the Annelids, evidence of a formtu* great extension of 
land 111 the southern hemisphere ; for these cases cannot all 
be accounted for by drifting icebergs. With the exception of 
the shells and two freshwater fishes, no species, however, is 
common to New Zealand and South America on the one hand, 
nor to New Zealand and South Africa on the other ; for I omit 
from consideration the species of marine fish, as they might 
perhaps have crossed at a later date. In the frogs the genera, 
and in the birds the families are different* This perhaps in- 
dicates a very long interval since the separation of those 
countries toox place; but differentiation of form, even in 
closely allied species, is evidently a veiy fallacious guide in 
judging of lapse of time, and a surer one is afforded us in the 
absence of Mammalia from New Zealand ; for it is evident that 
if the marsupials that now inhabit Australia, or the placental 
mammals that inhabit South America, had been in existence 
at the time of the distribution of the Struthious birds, some 
members would have found their way to New Zealand, and 
would have remained upon it with the moaa. This antarctic 
continental period must therefore have preceded the spread of 
the Mammalia into the southern hemisphere. Besides this 
continental period we have evidence in Eudynamis tmtiemie. 
NauUin'us pamfiouB. Amphibola avellana^ Muaca taitienBis^ ana 
in the genera OcydromuB and Nestor, ot a Polynesian conti- 
nent quite unconnected with Australia, but including Lord- 
Howe Island, Norfolk Island, and New Caledonia : i^ile by 
Helix conijin^isy H, rapida^ H radiaria and H vitrea we 
can prove a close connexion with the Now Hebrides, Solomon 
Islands, Louisiade archipelago, and the Admiralty Islands, 
By Nanina among land-shells and Adaiminea among fresh- 
water shells, we prove a connexion also with the Navigator 
and Friendly Islands ; and these genera take us north through 
the Molucca Islands, Celebes, Borneo, and the Phili{mines to 
China, where we again come across many New-Zealana speoicf 
and genera. The most important are : — Ditrema^ Torpedo^ 
and Anguilh lattrontrie among fishes ; Mytilm amaragatnm^ 
PkoruSj Sotellay Calyptrcea, Gasaidula muatelinay Lymnceay mo 
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Rhynchonella among shells ; Psrla and Hermee among insects ; 
Limobtua among centipedes ; BipaKum among the i:^olccida ; 
and Pentayonaater pulchdlua and Othilia luzottica among the 
starfish, — none of these, it must be remembered, being found 
in Australia. The absence of Mammalia, however, in New 
Zealand shows that this line of communication was never con- 
tinuous land j but tlie absence from Australia of the forms that 
1 have mentioned shows that the connexion along the whole 
line was closer at every point than it was with that continent ; 
and this leads to the further conclusion that this line of com- 
munication existed at a later date than the connexion of New 
Zealand with Australia. 

The close relationshij) of the Chatham and Auckland 
Islands in all their natural productions to New Zealand, and 
the far greater difference between New Zcjaland and the islands 
more to the north ^ as well as the large number of species of 
moa lately inhabiting these islands, show that another and 
smaller continent, or perhaps a large island, existed at a still 
later period, but has since subsided ; and this must bring us 
nearly to the recent period, or tli# difference between New 
Zealand and the Chatham Islands would be greater. 

The geographical distribution, therefore, of the New-Zealand 
fauna points to the following conclusions : — 

1. A continental period, during which South America, New 
Zealand, Australia, and ooiith Africa were all connected, al- 
though it is not necessary that all should have been connected at 
the same time ; but New Zealand must have been isolated from 
all before the spread of the mammals : and from that time to the 
present it has never been completely submerged. This con- 
tinent was inhabited by Struthious birds and by llymenolai- 
mu8y Notornisj Hinuha^ Mocoa^ (Jalaxiaa^ Ptototroctea^ Lio- 
mhia^ Janellay Amphibolay Ileniccps, and Peripatua^ and 
further to the north by Megapodiua — and probamy also by 
many forms peculiar to I^ew Zealand, such as Strigopa^ 
Keropiaj Xemcuaj Heteralochaj AnarkmchuSy Naultinuay &c. 
Of course in mentioning these names I do not mean that all 
the forms were the same then as now, but that the ancestors 
of these genera lived on the old antarctic continent. 

2. Subsidence followed ; and the evidence then points to a 
second continent stretching from New Zealand to I^rd-IIowe 
Island and New Caledonia, and extending for an unknown 
distance into Polynesia, but certainly not so far as the Sand- 
wich Islands, l^he fact of mammals being found in the New 
fiebrides, Solomon Islands, and New Ireland shows that be- 
tween New Caledonia and the New Hebrides a narrow strait 
must have existed cutting off land communication ; but these 
were connected with Cluna, either directly or by a chain of 
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islands. This second continent received from the north those 
forms already enumerated, together probably with Sphenaeacuay 
the rails, and the starlings ; at the same time it received from 
Australia the honey-eaters, CerihiparuH^ Oerygone^ Petroica^ 
Bhipidura^ and others, and from that time to the present has 
been occasionally receiving additional birds. It will also be 
noticed that very few of the birds of the middle palaeotropical 
region came down this line of communication, no pheasants, 
woodpeckers, grackles, or finches ; while Australia, in its 
wood-swallows (Ariamm)^ pittas, quails, and numerous finches, 
shows now some affinity to this region. This can be best ex- 
plained by supposing that the New-Zealand line of commimi- 
cation was broKon up before these birds came into existence, 
and that further changes have since taken place in the lines of 
easiest communication ; indeed the fact of such forms as the 
elephant, tiger, and bear being found in Sumatra and Borneo, 
marsimials m Celebes, the Moluccas, Solomon islands, ana 
New Hebrides, and the presence of an emu in New Guinea, 
and a cassowary in Australia, prove tiiat changes in the dis- 
tribution of lana have sines taken place ; but it is foreign to 
the object of this paper to 8i)eculate on these here. This 
second continent was also inhaoited by most of the orders of 
insects, although perhaps not in great abundance ; but He- 
tcroptera and the butterfly section of the Lcpidoptcra were 
absent. 

3. Subsidence again followed, and New Zealand was re- 
duced for a long time to a number of islands, upon many of 
which the raoa lived. This was followed by — 

4. Elevation: these islands were connected and a large 
island existed disconnected from Polynesia. This was once 
more followed by — 

5. Subsidence ; and the geography of this part of the world 
assumed somewhat of its present form. 

Geological Evidence. 

Such are, I think, the deductions that may be fairly drawn 
from a study of our fauna. It remains now to examine the 
geological and paleontological evidence, and see whether it 
agrees with that derived from zoology, and then to try to fix 
'vnth as much accuracy as possible me dates of the principal 
movements of the earth’s surface which have gradually lea to 
the present state of the New-Zealand fauna. 

Hardly any thing is yet known of the palseozoic rocks of 
New Zemand. The e^liest fossil shells described are almost 
identical with those living in Europe during the Triassie 
period; but the only known plant is JDammara au^raUe 
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(Hochstcttor’s ^ New Zealand/ p« 57)^ a genus still living ih 
New Zealand, but also found in Australia. New Caledonia, 
New Hebrides, Fiji, and the Indian arcliipcl ^ 

An interval then occurs ; and the next formation probably 
belongs to the Jurassic period. In this we find Bdemnites 
aucklundicus^ which can liardly be distinguished from B* car 
naliculatusy and Astarte woUumbillaemU, The ferns, too, 
found so plentifully near Fort Waikato, in the Clent hills, at 
the Mataura, and at Waikawa harbour are considered by Pro- 
fessor M^Coy to be identical with Australian ferns from the 
same formation. At tlic close of this period movements on an 
extensive scale commenced in New Zealand ; the land was up- 
heaved, and an extensive mountain-chain formed. A long 
blank now occurs in our geological record (see treoL Reports, 
1872, p. 105), the next formation belonging to quite the 
uppermost part of the Secondary epoch, later, 1 believe, than 
the white chalk of England. In it we find remains of dicoty- 
ledonous plants and large Saurians belonging to the genera 
CrocodiluAii and riesiomurus. Here, also, we lind three fossil 
shells {Dentalium incytiSj Lucina^ americana^ and Cacullcea 
alia) similar to those found in South America, one of which, 
Lucina aniericanay is found in the Lower Cretaceous rocks of 
TiciTa del Fuego, and the other two in the Miocene formations 
of Patagonia and Chile — thus showing that during this blank 
in our geological record an intimate connexion had existed be- 
tween ^Jew Zealand and South America. The disposition, 
however, of these beds shows that the New-Zealaiid Alps were 
not submerged. A long interval now follows, during which 
New Zealand was again upheaved; and the next rocks that 
we find are of Upper Eocene date (Qeol. Reports, 1872. 
p. 182). From that time until the close of the Miocene period 
New Zc|iland was greatly depressed and divided into several 
islands ; but at the close of tlie Miocene period it was once 
more upheaved. During this period wc find several South- 
Amcrican Miocene shells not met with in the older formation, 
as well as several Australian ones. During the Newer Plio- 
cene period it again subsided, and the W^mganui beds were 
deposited. From that time I can see no evidence of the land 
having ever stood at a higher level than it does at present ; 
but as the later changes m the ph)r8ical geography of New 
Zealand have a most impoitant hearing on the piescmt condi- 
tion of its fauna, beyond the scope of my present inquiry, I pro- 
pose treating the subject in a separate paper*. The geolo^cal 
evidence is tnerefore that since the Jurassic period mere have 

s Vide On the Date of the last Great Glacier Period in New Zealand 
<Trans. New-Zealand Institute, vol v.). 
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been three principal upheavals in New Zealand, in the Lower 
Cretaceous. Lower Eocene, and Older Pliocene periods respec- 
tively, ana that these were divided by two insular periods, 
viz. during the Upper Secondary (Danian> and from the com- 
mencement of the Upper Eocene to the close of the Miocene, 
thus agreeing completely with the zoological evidence. 

The dates assigned hy the geological evidence also agree 
well with those derived from zoology. We have seen that it 
k necessary to suppose that the first great antarctic continental 
period was anterior to the date of the spread of the mammals 
southwards. Now a few marsupials are known in the Triaasic 
period ; but it is quite possible either that they spread very 
slowly, or that barriers existed that prevented any southwara 
migration. In the Eocene period, however, some placental 
mammals were in existence, although marsupials fnot of Aus- 
tralian types however) still formed in Europe tlie principal 
mammalian life ; and if the supposed barriers to a southward 
migration were still in existence, we know, from what hap- 
pened in the northern hemisphere, that the whole, or nearly 
the whole, of the marsupials would be exterminated. The 
marsupials, therefore, must have migrated south not later 
than tiie Eocene period : and as we know that our coimexion 
with Australia and Soutli America must have been before that 
migration, it follows that the first| or Lower Cretaceous, period 
of upheavm must have been the time of the antarctic contment. 
This is rendered still more probable by the fact that our 
Jurassic fossils show a connexion with Australia only, while 
our Upper Secondaiy fossils show for the first time a relation 
to South America. The fact, too, of the Oretaceo-Oolitic 
rocks of Tierra del Fuogo having been largely disturbed, 
metamorphosed, and broken throng by dykes of greenstone, 
shows that extensive elevatory movements have tak^ place 
there also since they were deposited. It is therefore to the 
Lower Cretaceous period that we must probably look for the 
time of the dispersion of the Struthious birds. With regard 
to the date of the s^ond or Polynesian continental period, the 
only zoological evidence we have is that it probably preceded 
the wide dispersion of the Hemiptera and the butterfly section 
of the Lepidoptera. This, therefore, could not have been later 
than the Eocene ; for a fossil butterfly ( Fanssaa phOo) has 
been found in the Lower Miocene deposits of Badaboj in 
Croatia, and fossil Ueteroptora in tlie Miocene beds of (Eningen 
in Switzerland. The elevation during the Lower Eocene 
l^iod was therefore probably the one which formed the con- 
tinent that I have described os including New Caledonia and 
some of the Pacific islands. At tliis perm probably Northern 
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Australia was submerged^ and the southern portions of Aus* 
tralia and Tasmania formed one large island; while Now 
Guinea, including tlie Solomon Islands and New Hebrides on 
the south and the Molucca Islands on the north, formed an- 
other large island, divided from the New^-Zealand island or 
continent by the straits between New Caledonia and the 
New Hebrides, 

This was the time of the migration from China southwards ; 
and it is worthy of notice that at the same time a large ocean 
existed from Southern Europe to China, in which the nummu- 
litic limestone was being deposited. Would it be too bold to 
speculate that it was along the shores of this ocean that those 
fish, crustaceans, and shells migrated which are now found in 
the North Atlantic or Mediterranean on the one Jiand, and in 
China or Japan on the other, but not on the southern shores 
of Asia, and that the anomalous distribution of European 
forms ot fish, shells, &c, in New Zealand may be traced to the 
same route? This same period of sea communication between 
Europe and Japan will also probably have been the time of 
the land connexion that once existed btjtwcen India, Madagas- 
car, and Africa (the Lomuriaof Dr. Sclater), as proved by the 
recent freshwater fish and birds, as well as by the Miocene 
mammalia and to this period wc may also refer the origin 
of the curious aflSnity between some of the birds of Celebes and 
Africa. The long insular period during the Upper Eocene 
and Miocene times will therefore be the period of specific 
change in the moas, while the Older Pliocene upheaval will be 
the time of the mingling of the various species in New Zealand 
and the p^plingof the Chatham and Auckland Islands. The 
Newer Pliocene was the time when the two islands of New 
Zealand were divided, and also the period when the Chatham 
and Auckland Islands were separated ffom them; but the 
latter occurrence probably preceded the former by a long 
interval 

Such appears to me to be the hj^thesis most capable of 
accounting for the present fauna of New Zealand. 

The direction, however, may be fairly raised that, if it is 
true, evidence of its truth ought to be also found in tne flora 
of riie countm which is not the case. I fully acknowledge 
the force of tnis argument, but think that some slight evidence 
can be found in the phssnogamic flora. The distribution of 

a ProfesBor Huxlsv thinks (Quart, Joum. GeoL Soc. 1870, Ann, Ad- 
dress, p. 56) that the land communication between India and South 
AMoa was caused by the upheaval of the nummulitio sea ; but it seems 
to me more pxohdble that the land oommonioation was by the shores d 
that sea. 
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Euealyf^tusy for instance^ is somewhat parallel to that of the 
marsupials^ and can bo only explained in the same way. 
Stilbocar^a polaria has its nearest allies in China and the 
Himalaya Mountains ; while the distribution of Metrosideroe^ 
Liguaticumy Angelica^ and, perhaps, Veronica implies a con- 
nexion between New Zealand and Asia not by way of Aus- 
tralia. This connexion is obscured by the great preponder- 
ance of Australian and South- Amcirican forms, but still fur- 
nishes an indistinct copy of the bolder outline sketched out by 
the fauna. This is owing to the wider distribution of genera 
among plants than among animals ; and to me it appears to 

S rove that the flora of a country, as a whole, is of a more ancient 
ate than its fauna. Among the cryptogamic plants no trace 
of this outline can be discerned^ as also is the case with the 
lower classes of the animal kingdom, owing to the genera 
having been, so to say, universally spread before the last mi- 
gration from Asia took place. 

That the facies of a fauna and flora should date back from 
so long a period as 1 suppose, is certainly at variance with or- 
dinarily received opinion ; but from a study of the fauna and 
geology of New Zealand 1 do not sec how we can escape from 
the conclusions that 1 have arrived at. I am well aware, 
however, that much more has to be done in the geoloCT and 
natural history not only of our own islands, but also of the sur- 
rounding countries, before they can be considered satisfacto- 
rily proved : but 1 think that it will be easier afterwards to 
prove this hypothesis, or to disprove it and point out a more 
correct one, than it would be to detect it if tlic discussion had 
been postponed to a future period, when the more salient points 
will probably be obscured by the mass of facts which will then 
have accumulated. Such, at least, is my hope ; but whether 
1 am mistaken or not 1 leave others to ju^e. 


ILISf.^Desoriptions of New Oenera and Speciee ^Heteromera, 
chief g from New Zealand and New Caledonia^ together with 
a Ueoision of the Oenua Hypaulax and a Description of an 
allied New Oenus from Ochtnhia. By Fkxderick BaTES. 

[Concluded from p. 24*] 

TiTuENA, Erichson. 

For the better understanding of the two new genera that 
follow it is neoessaiy to add to the published descriptions cd 
the genus Titama as follows Prostemum narrow and very 
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abruptly elevated between the coxce, a little concave in front 
of thcmi the extreme anterior portion always distinctly hori- 
aontai : prothorax very convex, slightly but distinctly rounded 
at the siaes, lobed at the middle of the base, and very strongly 
and dccj)ly punctured : lateral reflexed margins of the elytra 
distinctly continued along the basal marrin up to the scutellum : 
the punctuation of tlic surface more or less irregular, with the 
interstices more or less strongly, transversely, and reticulatcly 
rugose ; and the body is ordinarily distinctly pilose, 

Titmna columhina^ Erichson. 

The colour in this species varies from purple to green, the 
front margin of prothorax and sutural edging of elytra being 
ordinarily of some shade of green ; sometime^s, however, it is 
coppery, golden, greenish cyaneous, &c, ; the reflexed lateral 
margins are generally (except at the apex) of the same colour 
as the sides of the elytra ; the l(*gs are of a more or leas dark 
piceous, sometimes with a green tinge. The head and prothorax 
are more or less closely covered wim deep punctures, the latter 
sliffhtly but distinctly rounded at the siucs ; the elytra are 
ratlior strongly punctured, with a disposition to a seriate 
arrangement ; the intervals distinctly transversely and some- 
what reticulately rugose ; and the body is distinctly pilose. 

Length lines, 

ifai, Australia j generally distributed. Eight examples 
in my collection. 

Var. ? virida* 

Smaller (4i lines). Head and prothorax bronzed green : 
elytra dark green, without distinct sutural edging, except 
slightly towards the apex : underside and legs piceous : 
flanks and sides of abdomen covered with large, round, deep 
punctures : prothorax distinctly broadest in front ; the angles 
very distinct, slightly produced ; sides distinctly and slightly 
ourvedly narrowed from before the middle to the hind angles j 
median basal lobe more produced behind, and the punctuation 
more regular. 

Hdb^ Melbourne. One example. 

Titcena jpuhhra^ n. sp. 

Near T* cohmhina. Veiy thinly pilose : head broadly 
rounded in front ; epistoma short, convex, and, together with 
the antennary orbits, pitchy red. the suture moderately im- 
pressed ; rest of the nead and the prothorax bronzed green, 
Ike ponctuation as in T. cohmbina : dytra dark bronzed green, 
the nase and sides (partly) golden green; the suture with a 



104 


Mr. F. Bates on New Genera 


stripe of dark bluish green, then a narrower stripe of piuple^ 
then a broad stripe of golden green gradually deepening into 
the dark bronzed green of the rest of the elytra; renexed 
lateral margins metallic purple: punctuation more regular 
and less numerous than in 2; columbina ; the punctures 
distinctly arranged in lines and somewhat close-set ; the in*^ 
tervals with a row of similar but more distant (about one to 
three) punctures ; the intervals are also distinctly less nigosc 
than in T. columhina : underside tinged with green ; flanks 
and sides of abdomen moderately punctured ; legs castaneous ; 
pa^i and antennas paler. 

Length lines. 

Hah. New South Wales. One example. 

Tit<ena alcyonea^ Erichson, 

Easily to be distin^ished from eitlier of the precedinff by the 
body not distinctly pilose. The head and prothorax black, with- 
out any metallic tinge, very closely and evenly punctured (almost 
cellulose-punctate) : the elytra more densely punctured ; the 
larger punctures arranged in lines, with smaller but equally 
close-set punctures on the intervals ; the intervals are more 
decidedly (especially near the base) rugose even than in T. 
columhina^ and are at the apex unitm and distinctly costiform ; 
the colour is dark green, with dark purplish reflections, the 
suture towards the apex being golden green with purplish re- 
flections; the lateral reflexed margins are brilliant metallic 
purple : the epistoma is longer and the antennary orbits much 
more prominent than in 2\ pulchra ; in both they are pitchy 
red : underside piceous ; legs castaneous ; antennas and palpi 
paler. 

Length 3i-4| lines. 

Hah. Albany, West Australia. Three examples in my 
collection. 

Var. Tuficollis^ 

Prothorax dull red; epipleuralfold and underside yellowish. 

Hah. Albany. One example. 

Artystona, n. g. 

Differs from TiUma in the prostemum less strongly and 
abruptly elevated between the cox®, not distinctly concave in 
front of them, the anterior horizontal TOrtion longer; the head 
consequently is less deeply imbedded in the prothoraX) and 
does not repose on the iront cox®. Prothorax sauarerj leM 
convex, truncated at base and apex, more or less 
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punctured. Lateral refloxed margiiw of the elytra distinctly 
terminating at the humeral angle ; the punctuation of the 
aurfaco of the elytra is in rows^ot fine punctures, the intervals 
being convex, interrupted, and forming, especially at apex, 
series of oblong tubercles. Legs longer and (especially the 
tarsi) more slender. Body not pilose. 

Artyatona jErtcA^fowi, White {Titaina), 

The Titcena interrupta^ Redtenb., must be referred to this 
species, the typo specimens of which are in ray collection. 

The head is remotely punctured ; the prothorax more closely 
puncture<L with the interstices quite smooth. 

llab. New Zealand. Three examples in my collection. 

Ariyatona Wakefield!^ n. sp. 

Readily to be distinguished from A. Erichaoni by the colour 
entirely of a dark shining brown; the head and prothorax 
much more closely and rugoscly punctured ; and, as a secondary 
character, the intervals on the elytra (csjjecially at sides and 
ajiex) arc more strongly interrupted ana more distinctly tuber- 
culiform. 

Length 6 lines. 

Hah. New Zealand. Five examples. 

Examples of this species in Dou^^s collection were labelled 
Strongylium vohulum^ King.” 

Ariyatona rugicepa^ n. sp. 

Of tlie same colour as the preceding, but smaller ; form 
decidedly less parallel ; eyes narrower, appearing outwardly 
conical when viewed from above, a distinct space between 
their upper margin (wliich is entire) and the antennary orbits ; 
these latter very convex, subangulately rounded : he^ much 
more strongly rugosely punctured; the nunctures larger, 
rounder, and deeper : punctures on prothorax not more 
numerous than in A. Weikefiddi^ but uu-gcr, rounder, and 
deeper; the interstices not at all rugulose: elytra sculptured 
as in the preceding, but the form is elongate-oval. 

Length 8 8 -4 ^ lines. 

Bah, New Zealand. Seven examples. 

This is the species dispensed by Dr. Schaufuss under the 
name of ^^Helopa ? poroatmay 

Callishilax, n. g. 

Differs from TiUena in the prostemum being vertical and 
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widely concave in front, direct from the anterior border, and 
much wider (and usually concave) between the coxse ; the 
process wider, more or less horizontal, and freauently widdy 
concave or excavated down its length, with the lateral margins 
upturned, the end more or less prominent and broadly rounded 
or truncated. The prothorax moderately convex, 8ub(madrato, 
wider at base tlian at apex, broadly rounded or lobeef at base, 
and always more or less finely punctured. The refloxea 
lateral margins of the cljira distinctly terminate at the humeral 
angle ; the punctuation of the surface of the elytra is ordinarily 
fine, distinctly seriate or not, the intervals more or less flat ; 
sometimes, however, the punctuation is more or less foveate, 
the intervals more or less convex and confluent. The body is 
not pilose : the form is varied, but never so cylindric as in 
TiUvna. The eyes above are sometimes rather narrow and 
oblique j the con vexi^ of the elytra, tlic stoutness of the legs, 
the len^h of the tarsi, &c. are also subject to specific variation. 

The form of the prostemum and the totally different style 
of sculpture on the elytra will at once serve to distinguish this 
genus from Artystona. 

Callismilax oonea^ Montrouz. [StrongyUum). 

Elliptic. Entirely of a brilliant brassy green above. Head 
and prothorax finely, clearly, and not very closely punctured ; 
the latter distinctly cmargmate in front ; the angles slightly 
prominent, distinctly broker at base than at apex; sides 
slightly incurved from the front to the hind angles : elytra 
finely and irregularly punctured, the larger punctures mani* 
festing a disposition to a seriate arrangement, especially at the 
sides and towards the apex; punctuation obsolete at apex; 
intervals shortly costiforra at apex ; underside bronzed gr^n ; 
legs rather stout, steel-blue or violet; intercoxal process sparsely 
punctured : eyes above subrotundate : prostemal process sub- 
norizontal, feebly raguloscly punctured, broadly and obliquely 
concave or excavated; the sides upturned, and angmate 
between the coxse : mesostemum a little declivous and arcuately 
concave in front. 

Length 6i lines ; width of elytra across the middle 2^- lines. 

HcA. New Cal^onm. Two examples, obtained from 
Doug’s collection. 


CalltBmilax venueia^ n. sp* 

A little smaller and more parallel than (7. cmea. Head and 
»rothorax deep blacky finely and closely punctured and rugu* 
Dse ; the punctures distinctly more numerous and less strongly 
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impreftsed than in C. cmea^ and the prothorax decidedly more 
convex : epistoma very short : head very strongly impressed 
across the oase of the epistoma : prothorax subquadrate^ less 
distinctly emarginate in front than in C. amea ; sides suh- 
parallel/a little wider at base than at apex : elytra of a beautiful 
metallic purple, metallic green at the base and at tlie extreme 
a|)cx, and with an irregular, outwardly curved, transverse mc- 
tallic-grcon band behind the middle ; lateral reflexed margins 
metallic purple, except at the apex, where tiny are metallic 
green : punctuation nearly as in C. a*nea^ but a little closer 
and shallower : underside and legs pitchy black, without any 
metallic tinge or colour; intercoxal process more closely 
punctured than in C, aniea ; legs rather stout : eyes above 
rattier narrow, oblique : prostenial process bent down behind 
the coxa3, coarsely rugose-punctate, obliquely impressed at 
each side and along the base, which is broadly truncated ; 
mesostemum declivous, and but slightly concave in front. 

Length 6 lines ; width of elytra across the middle 2 lines. 

llabn New Caledonia. One example. 

CaUxamilax Montrouzicr {Strongylium). 

Very near the preceding, but distinctly narrower, more 
parallel or cylindric. The head and prothorax with a distinct 
bluish tinge ; the punctuation on the latter more open and 
distinct, not nigulose ; e[)i8toma a little longer, the transverse 
impression at base of epistoma less strongly impressed : elytra 
metallic green, with the base and apex metallic purple, each 
with eight very distinct rows of punctures ; the intervals finely 
and not closely punctulate, and costifonn at the apex : under- 
side of a bluish green ; intercoxal process more strongly but 
not more closely punctured; legs rather stout, stcw-blue; 
eyes broader and Jess oblique ; prostemal process subhorizontal, 
nwlv smooth, strongly ^liquely impressed at each side, the 
middle (convex) portion a little produced and rounded behind ; 
mesostemum a little declivous and deeply concave in front. 

Length SJ lines ; width of elytra across the middle H line. 

J9a5. New Caleaonia. One example, obtained firom laud’s 
collection. 

Callismilax Mdklinij n. sp. 

Elongate-elliptic, convex, shining. Head and prothorax 
purple, with green patches and reflections, rather strongly and 
closdy punctured (especially at the sides of prothorax) ; pro- 
thorax transversely subquadrate, shorter than in any of those 
preceding: apex scarcely emarginate, and a little narrower 
than the case: elytra very dark bronzed green, each with 
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eight rows, besides a short scutellar one, of fovcate impressions, 
which, small and shallow at the base and by the suture^ become 
gradually larger -and deeper at the sides and apex ; intervals 
reticulately elevated, most strongly so at the sides and apex: 
lateral renexed margins dark bronzed green : underside and 
legs (more especially on the motastemum, abdomen, and 
femora) metallic green and purple ; intercoxal process some- 
what coarsely punctured; prostcmal process subhorizontal, 
sulcate at eneh side, the sulci and basal margin veiy coarsely 
punctured, the middle portion rugose-punctate ; mesostemum 
subvertical and deeply and broadly concave in front; eyes 
above subrotundate ; legs rather stout. 

Length 5^ lines : width of elytra across the middle 2 lines. 

Jiak Now Caledonia. One example. 

Instantly to be distinguished from all the preceding by the 
foveate-punctate elytra. 

Callismilax Deplancheij n. sp. 

Somewhat broader and leas convex than any of the pre- 
ceding. Head and prothorax black, the latter with green 
reflections ; ol^ira dark green, the suture narrowly obscure 
purplish : head moderately punctured, the punctun'S shallow ; 
front slightly concave: prothorax very strongly transverse, 
the punctuation much largiir and deeper than on the head, the 
interstices faintly rugulosc ; apex slightly emarginate, and 
but little narrower than the base : elytra obliquely expanded 
at the sides for a short distance from the humeral angle, thence 
very gradually narrowed to the apex ; seriate-punctate, tlie 
punctures much larger (fovcate) ana rugged at the sides and 
apex ; intervals punctured, irregularly transversely, and at the 
sides and apex rather strongly rugose : underside pitchy black r 
intercoxal process sparsely punctured : legs rather stout ; tarsi 
elongate; femora stccl-bfuc; tibiae purplish, with violet re- 
flections; prostemal process subhorizontal, almost smooth, 
concave, and the edges strongly upturned, between the coxae, 
obliquely impressed at each side, tne midale portion producea 
and a little upturned behind ; mesostemum a little aeclivous 
and broadly concave in front : eyes above rotundate. 

Length o| lines ; width of elytra across the middle 2]^ lines. 

Hob. New Caledonia. A single example, received from 
Paris, labelled ^^Oliaihtma Deplanclm^ Fauvel.’’ I am not 
aware of any published species bearing that speciflo title t hat 
could by any possibility be the same as ours. 

Easily to be separated from C. MUklini by its broader form, 
strongly transverse protborax, different colour, sculpture, &c. 



and Speoiea <^Heteroinera* t09 

In the following two species the body is much less convex 
(subdenressed), the elytra more loosely embracing the sides of 
the abuotnen, and much wider at base than base of protliorax, 
and the tarsi ai*e more elongate. C, Deplanchei may be con- 
sidered the intermediate form. 

CallismiJoJo ruJi4^omis^ n. sp. 

Elongate, subparallel, aubdepressed. Head and prothorax 
deep sinning blac’k, finely and closely punctured, the punctures 
very shallow, the transverse imj)rea8ion at base of opistoma 
very broad ; the front very convex : protliorax at apex slightly 
emarginate and a little narrower than the base : elytra green, 
with purple refiections ; sides obliquely expanded for a 
short distance from the humeral angle, thence subparallel ; the 
apex very narrowly rounded ; on each elytron eight distinct, 
but shallow, rows of punctures, obsolete at the apex ; the 
intervals faintly punctat(‘> and, except the marginal one, not 
eostiform at tlie ojjcx : undershle shining black ; legs rather 
slender, dark castancous ; tarsi elongate ; intercoxa 1 process 
sparsely punctured and longitudinally wrinkled ; antennas 
elongate, slender, and, together with the tarsi, ferruginous red : 
eyes above naiTow, strongly oblique, their greatest convexity 
near the posterior (outer) border : ])ro8temal process horizontal, 
lightly ^ooved at each side and along the base, prominent 
and subtnincate behind ; mosostemum a little declivous, and 
broadly, but not deeply, concave in front. 

Length 5 lines ; wiath of elytra across the middle l-f line. 

Hob, New C/aledonia. One example. 

Calliamilajo grandis^ n, sp* 

The largest and most expanded form in the genus. Metallic 
green^ with (especially on the elytra) a brassy tinge ; the hind 
xniBxgm of the nrothorax obscure violet : head and prothorox 
fine^ puncturea, the punctuation very clear, the interstices 
not at all rugulose ; front distinctly loss convex than in C. 
rujicornis: prothovax distinctly arcuato-emarginate in front, 
straight at the sides, wider at base than at apex : elytra at 
base more than half as wide again as the base of prothorax : 
sides obliquely expanded for a short distance from thehamerai 
angles, thence gradually contracted to the apex, which is 
somewhat acuminate ; seriate-punctate, confusedly so at the 
base^ tlie punctures very fine, obsolete at the apex ; the in- 
tervals veiy finely and not closely (but much more numerously 
and distinctly than in (7. n^/kornis) punctured, and distinctly 
eostiform at the apex : reflexed lateral margins wide : under- 

Ann, its Mag. N. Huit, Ser*4* VoLxnu 0 
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side a little darker and less metallic than the upner ; interooxal 
process more closely punctured and rugose than in C. rvfi- 
oornts : legs rather stout, steel-blue with purplish reflections ; 
tarsi elongate ; antentiaa rather long, slender, the outor^ joints 
rufescent; prostcrnal process horizontal, lightly wrinkled, 
broadly concave, the end broadly rounded ; mesoBternum 
declivous, and broadly and sotnewhat deeply concave in front ; 
eyes above slightly oblique. 

Length 7 lines ; width of elytra across the middle 3 lines. 

Nab. New Caledonia. One example. 

The following species, at a first glance^, appears to be foreign 
to the genus ; it possesses, however, all the essential characters, 
the difference being only one of facies. 

Colli amilax aternalisy n. sp. 

Elongate-oval, very convex. Head and prothorax blatik ; 
the former finely, the latter more strongly punctured ; apex of 
prothorax cmarginate, narrower than the base, front angles 
somewhat prominent, acute : a shallow fovea on each side of 
the middle, at tlic ba»e : elytra subovate, veiy convex, of a 
somewhat purplish-violet (or jdum) colour, appearing in some 
lights to have a slight castancous tinge, the suture and base 
brownish ; seriatc-foveate, the fovem obsolete at the base, the first 
three or four rows from the suture shallow and linear for half 
their length from the base, the rest deep, large, very irregular, 
more or lefts angular, witn costiform intervals ; intervals im- 
punctate, save at the base, wdicre are a few small scattered 
punctures; a large indentation on each side at about the 
middle ; lateral margins narrow, and strongly reflexed at base 
and apex, flat, bro^, and strongly sinuous in the middle: 
underside dark brown ; intercoxal process very strongly andi 
coarsely cellular-punctate ; legs rather stout, violet ; outer 
joints of antenni© larger than ordinapr ; prostemal process very 
wide, reddish testaceous, obliquely impressed at each side, the 
margins a little elevatea and thickened, the end broadly trun- 
cated; mesosternum declivous, and broadly but shallowly 
concave in front : eyes above decidedly oblique. 

Length lines : widtli of elytra across the middle 1|. line. 

Hah. New Caleclunia. One example. 

Afldium zelandicum^ n. sp. 

Oblong, subparallcl, attenuate behind, depressed ; bxoneed 
brown, more or less metallic. Head short, immersed up to 
the eyes in the prothorax, somewhat rounded in front ; epi<« 
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atoma very short, convex, distinctly emarginate in front, the 
suture more or less distinctly marked, arcuate ; one or more 
impressions between the eyes ; rather strongly and somewhat 
iiTegularly nunctured and rugose : labrum prominent, trans- 
verse ; angles strongly rounded, notched at apex : antennas 
moderate, a little longer in male than in female, perfoliate 
(distinctly so in male), ^adually thicker, and a little com- 

S tessed outwardly ; the joints obconic, aU longer than wide, 
shorter than 4 and 5 united, the last largest of all, obliquely 
rounded at apex : protliorax subquadrate, wider than long ; 
sides anteriorly moderately incurved, posteriorly subparallel, 
or very slightly sinuously contracted ; apex arcuate-emargi- 
nate, and distinctly margined throughout ; front angles a little 
depressed, obtuse ; base closely applied to and overlapping the 
base of the elytra, strongly emarginate at the middle, the bind 
angles obtuse ; more or less finefy, and somewhat irregularly, 
punctured, more or less distinctly wrinkled at the sides and at 
the hind angles, distinctly (especially at the sides) but very 
finely pubescent ; the whole surface more or less uneven by 
numerous iiTegular foveate impressions, the most constant 
being the rounded fovea at each side of the middle at the basal 
margin : scutellum rather large, convex, punctured, trans- 
versely curvilinearly triangular : elytra but little broader at 
base than the base of prothorax, narrowed behind, finely 
pubescent, with numerous strice, these sometimes a little 
irregular, more or less finely impressed, but very rarely (in 
but one out of the ten examples before me) distinctly punctured ; 
the intervals (except at the apex) flat^ very finely and closely 
muricate-punctate, here and there interrupted by irregular 
transverse impressions, which sometimes assume the form of 
rounded fove® : underside bronzed brown, finely pubescent : 
prostemum slightly compressed in front of the cox®, its pro- 
cess rather narrow, convex, finely margined at the sides, very 
obtuse and not produced behind ; intercoxal process wide, sulJ- 
tnmeateat apex ; legs reddish brown ; tarsi and antenn® fer- 
ruginous ; the four front tarsi distinclJy moro expanded in 
mine than in female ; inner edge of hind tibi® fringed with 
loi^h hairs in the male, 
hexkgQx lines. 

Sob. New Z^land. Ten examples. 

There are some points of resemblance, especially in the form 
of the head, between this species and tne Cymbeba dissiniilis 
of Pasooe ; and, did I hold that genus unmistakably distinct 
from Adelium^ I might be inclined to place this with it as a 
aecond species. It has not^ however, tlie produced and pointed 
prostemal process, the distinctly marked-off epiplcur® of the 

9 * 
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el^a, nor the apically rounded intercoxal proceaa, as ^ in 
vyinMia dissmiltB. I possess examples of this latter coming 
from Cape York, New Hebrides, ana New Caledonia. 

Phehnels harpahtdesy White {Adclium), 

This genus was created by Mr. Paacoe (Joum. of Entom. 
ii. p. 483) to receive the Aifenum harpalotdes of White. The 
Amarosoma stmulansoi Rcdtenbaclier 1 believe to be the same 
thing. According to my view it cannot be separated from 
AdHiurriy which is evidently n polymorphous goniis. Should 
<hiH view be correct, the name will require changing, there 
being already an Adelium harpahidssy Boisduval ; 1 sJiould 
suggest the name amaroidee for it. The male of this species 
has the lower edge of the four hind femora emarginatc and 
fringed with long hairs. 

Messrs. Gemniinger and Von Harold, in their great Cata* 
logue^ have included the species in the genus Pseudhelops of 
Gudrm. This is manifestly wrong, rseudheloj/8 having, 
amongst other differential characters, tne penultimate joint of 
the tarsi simple, not subbilobed. The same authors have most 
unwarrantably sunk the genus Ooripera of Pasooe under Pfeud» 
Ooripera is evidently a good genus, very near to, but 
quite distinct from, Adelitm* 


Amarygmua zelandicuSy n, sp. 

Form and general aspect of A, hydroplnloidesy Fairm. ; but 
differs from it^ and from all the other species of the genus 
known to me, in having tlie four hind tibim attenuate at the 
base, and tlien expandea, and strongly sinuous (almost broadly 
dentate in the hind pair) at the inner margin. 

Prothorax green, with a slight bluish tinge, brassy at the 
sides : elytra green, with a brassy tinge, the sutural region a 
little coppery ; head and prothorax finely and, except on the 
epistoma, not very closely punctured : elytra punctate-striate^ 
the stria) distinctly deeper and the punctures a attic larger than 
in A. hydrophiloides ; intervals finely and not closely punettt* 
late : underside and legs piceous : tarsi and basal joints of 
antennae paler ; lower margin of the four posterior femora 
emarginatc ; anterior tarsi strongly expanded, the intWi^ediate 
thickened ; antenna) elongate. 

Length 3^ lines. 

Hah. New Zealand. One exam|)le. 

The paculiarities observable in the tibim and tarsi of iJiis 
species are either sexual or subgeneric. 
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TeohmeSsa, g. n. {(Edemeridcp). 

Mentum trausversely quadrangular. Last joint of maxillary 
palpi cuUriform, acute at apox. Mandiblea bifid at apex; 
ifibrum short, slightly sinuously truncated in front. He^id 
short ; epititoma broadly and squarely truncated in front. 
Eyes large, slightly transverse, entire, more (concohr) or less 
{telepkoroiaes) strongly prominent. Antentuv inserted on slight 
prominences in front of, and quite distinct from, the eyes : 
joint 1 swollen, jiyriform ; 2 a little shorter than .*1, and both 
obconic ; 3 not more than half as long as 4 ; 4-’10 sub- 
equal. cylindric {concohr) or elongate-obconic {tehphoroides) ; 
11 a little longer than 10, subfusiform. ProtlMrax scarcely 
wider than long and convex in concohr ; distinctly wider than 
long, subdepressed, and somewhat unequal in telephoroides : 
truncated at base and apex ; sides roundtd. abruptly incurveci 
anteriorly, gradually contracted posteriorly, ratluu* strongly 
grooved or margined along the base. Elytra elongate, j)arallel, 
scarcely convex, somewhat broadly rounded at apex. Fenn^ra 
sublinear : tihieB armed with two distinct spurs at apex ; the 
two penultimate joints of the tarsi rather short, expanded, and 
i^ngy pubescent beneath. Abdomen of five free joints. 
Boily more {telephoroides) or less {concohr) linear, shortly 
pilose. 

Of all the published genera of the (Edcnncridm the present 
seems to mo to approach noar(*st to Oyclodcnts, It is. how- 
ever. at once to be distinguished from that genus, anci from 
all tne others of the family know^n to me, by the short third 
joint of the antennae. 

Techmessa concohr^ n. sp. 

Black, a little shining ; everywhere rather densely clothed 
with a snortish, semierect, brownish pile. Head and prothorax 
coarsely punctured and rugose ; the punctures more ci-owded 
on the front of the former and on the sides of the latter : elytra 
rather strongly and closely punctured, and transversely con- 
fluently rugose ; underside and legs brownish black, pubescent^ 

S tored ; antonn© (save the three basal joints) and palpi 
y brown. 

Length 3 lines. 

Bab, New Zealand. One example. 

Techmessa telephoroides^ n^ sp. 

Sublinear, depressed, slightly shining; somewhat thinly 
clothed witli a snort, subdecumbeut, whitish pile : head and 
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prothorax brownish black; the front and hind margins of 
the latter reddish brown, rather coai’sely and closely punctured 
and rugose ; the punctures most crowded on the front and epi- 
Btoma of the former, which arc also unisulcatc down the centre : 

S rothorax distinctly wider than long, subcordifonn, a little 
epressed and unequal by slight irregular deT)re8sion8 : elytra 
pale brown, with a yellowish tinge, closely punctured and 
rugose: underside reddish brown, pul)escent, finely and not 
closely punctured ; legs and palpi pale yellow ; antennee 
brown. 

Length 3^ lines. 

Hah. New Zealand. One example. 


XV. — Contributions to the Study of the Entomostraca. 
By Geohoe Stewardson Brady, C.M.Z.S., and David 
Robertson, F.G.S. 

No. IX. On Ostracoda taJeen amongst the Scilly Islands y and 
on the Anatomy of Darwinella Stevonaoni. 

t Plates IV. &V.] 

In undertaking a dredging excursion to the Scilly Islands, 
concerning the marine fauna of which we were unable to ob- 
tain previously any very accurate information, we anticipated 
finding, at any rate in the more sheltered nooK8.of that archi- 
pelago, a field of exploration comparable in character and 
richness to many of the better-knoMm hunting-grounds of the 
south and south-west of England. In this, however, wc were 
disappointed. In no part did we find any g^t profusion of 
animal life, and on the whole the distnet impressed us as 
being the most barren and hopeless for the purpose of dredging 
of any which we have hitherto explored. Our stay at St. Manr’s 
was cut short by the sudden advent of stormy weather ; but 
we novertholesB obtained dredgings from many of the most 
promising spots in the neighbourhood of the principal islandg ; 
nor do we believe that a protracted visit would hav^ muterially 
altered the character of the result. We propose in this place 
to record the marine Ostracoda which occurr^ in the various 
dredgings ; and we may also state that an examination of the 
fresh- and brackish-water ponds on the islands of St. Maiy 
and Tresco did not afford any other than species commonly 
found in such localities in England. 

The number of species of marine Ostracoda is sbtlyHMven. 
of which three (or four?) are new to scienoe ; but the genera! 
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as[^t of the ^up is such as we should expect in any average 
British dredging. There is a distinct absence of the charac- 
teristic northern forms, and an almost equal want of such 
species as Cythere emaciata^ Bairdia ucanthigera^ &c., which 
find their greatest development on the south coast. Cytiiere 
a common species of both the littoral and laminarian 
zones in most (and more especially in the northern) districts of 
Britain, is also wanting. 

The following list embraces all the species found in our 
dredgings amongst the Bcilly Islands, and in a littoral gather- 
ing of muddy sand from St. Mary’s. The localities dredged 
were as follows off Porcressa Bay, St. Mary’s, 20-30 
fathoms, hard sand: S.W. off St. Agues, 40 fathoms, hard 
sand, rock, and nullipore; inside St. Mary’s and St. Agnes, 


8-10 fathoms, hard sand ; 
fathoms, muddy sand. 

Pontoerpria mytiloide»(JVbr»w/0- 

tngonella, O. O. 

Paracypria politn, O. O. Sara, 
Cjrthere vindia, MuUer. 

— albomaculata, Baird. 

— pellucidft, Baird. 

caatanea, Q* O. Sara. 



— badia, Norman. 

criraata, Brody. 

Hobertooni, Brady. 

Yilloaa (6?. O. Sara). 

convexa, Baird. 

oblong Brady. 

cunoitcirmia, Brady. 

— laticarina, Brady. 

— emaciaiat Brady. 

•— antiquata (Baird). 

semiponctata, Brady. 

Oytheridsa cornea, B. R. 

- elongate, Brady* 

Eucy there Ar^ (U. 0. Sara). 

— declivia (Nomtan). 
Loxooonoha impressa (Baird). 

granulata, Cf, O. Sara. 

* mnltifora (Norman), 

(Jone^. ^ ^ 

— labbi^ n. ap. 

— autmniia (Baird). 
Oytherura nigresoens (Baird), 
dmiliB, 0. 0. Sara. 

Satvii, Brady. 

— Mva,n. ap. 


ew (Jnmsby Harbour, 10-14 


Cythenira flavescens, Brady. 

comuta, Brady. 

gibba (Muder). 

cunoata, Brady. 

striata, G. O. Sara, 

augulata, Brada. 

producta» Brady. 

aeuticoafata, G.O. Sara, 

celluloaa (Sonmn). 

Panudocy there caudata, G. O, Sara. 
(jytheropteron nodosum, Brady. 

aiiDcircinoluni, G. O, Sara, 

IntiHsinium [Norman). 

n. ap. P 

By thocy there conatricta, O. O. Sara. 

turgida, G. O, Sara. 

Ciytheridoia subulata, Brady (var, 
faaciata). 

Sclerochilua contortua (Norman). 
Paradoxoatoma abbreviatum, Q. O, 
Sara. 

variabile (Baird). 

ensiforme, Brady. 

runeatum, n. sp. 

^^hibemioum, Brady. 

Normani, Brady, 

Fiacheri, G. O. Sura. 

arcuaium, Bradv. 

flexuosum, Brady. 

obliquum, Q. O. Sara, 

Asterope Maidse (Baird). 

teres (Nonfutn), 

Philomedes interpuncta (Baird). 
Polycope compressa, B. ^ R. 
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XestoUberis labiata^ n. sp. PI, IV. figs, 8-16. 

Carapace of the f&male^ as seen from the side, oblong, subtri- 
angular, highest near the middle ; height equal to ratner more 
thw half the length: anterior extremity narrow, sliarply 
rounded oflf ; posterior wide, obtusely round^ : superior margin 
well arched ; inferior nearly straight, but produced downwards 
towards the posterior extiemity into a bulging prominence. 
Seen from above the outline is broadly ovate, taperinjfrapidly 
in front to an acute point, and very broadly rounded l>ehind ; 
greatest width equal to the height, and situated behind the 
middle. The shell of the nuih seen laterally is more slender, 
and less tumid behind ; seen from above it is much more com- 
pressed and widest near the middle, the posterior extremity 
being somewhat narrowly rounded. The surface of the shell 
is smooth, distantly studded with small elevated round papillse. 
The chief peculiarity of the species, however, is a remarkable 
labiate projection of the postero-inferior angle of the shell, 
which is more distinctly visible on the right valve (fig. 16). 
Length inch. 

Xestoleberis lahiaJba was dredged in New Grimsby Harbour 
on a bottom of muddy sand, in a depth of about 14 fathoms. 


Cytherura falm^ n. sp. PI. IV. figs. 1-6. 

Carapace of Uie female very tumid ; seen laterally sub- 
quadrate, broadly roimdcd in tront, produced behind into an 
obscure rounded subcentral beak : superior margin evenly and 
very slightly rounded^ sloping steeply backwaros towaras the 
posterior extremity ; inferior nearly straight, sinuated in firont 
of tlie middle: ^eatest height situated in the middle and 
equal to rather more than half the length. 8een from below 
the outline is very broadly ovate, widest in the middle, the 
width being somewhat greater than the height; anterior 
extremity broadly rounded, with a distinct central mucro. 
posterior also broad, but tapering to a subacuminate central 
point. Shell of the male seen laterally much more elongated, 
with nearly straight dorsal and ventral margins, the height 
equal to scarcely half the length ; the outline as seen from 
below is also much more compressed. Surface of the shell 
obscurely reticulated and dott^, marked also, especially on 
the inferior surface, with faint longitudinal furrows. Length 
tA, inch. 

C. fdm was dredged pretty abundantly on a bottom of hard 
granitic sand, in a depth of 10-40 fathoms, off St Mmy’s and 
St Agnes. 
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Cytherura Sarstt^ Brady. PL IV. figs. 6, 7. 

We figure here what appears to be a local variety of this 
species, ttie outline being somewhat less angular than usual. 

Cytherideis subulata^ fasdata^ nobis. PL V. figs. 1-5. 

This differs from the typical form in having a conspicuous 
broad black band across the shell in front of the middle, and 
also imatho reticulated structure of the shell, which is repre- 
sented in fig. 6. The anterior margins of tJie valves (fig. 4) 
are crenulated. 

Paradoxostoma cuneatam^ n. sp. PL V. figs. 6, 7. 

Carapace, seen laterally, oblong, subreniform, rather higher 
behind than in front ; heignt equ^ to less than half the length ; 
anterior extremity evenly, posterior obliquely, rounded; 
superior margin gently ana evenly arched, inferior slightly 
sinuated in the middle. Seen from above, the outline is com- 
pressed, cuneate, greatest width near the posterior extremity 
and equal to one third of the length, tapering gently towam 
the anterior and abruptly toward the posterior extremity, both 
of which are subacuminatc. Surface of the shell smooth. 
Length inch. 

A few specimens of this species were dredged at New 
Grimsby Harbour and inside St. Mary’s in depths of from 
10-15 fathoms. 

Note on the- Anatomy of Darwinella * Stevensoni. 

Our first description t of this curious Entomostracan being 
made from specimens which had been dried, and in which the 
contained animal could be very imperfectly seen, was incorrect 
in several important particulars. We propose now to rectify 
as far as we can our former errors^ havmg, through the kina- 
nesfl of the Rev. J. Gunn of Norwich, been supplied with spe- 
cimens of Darwinella in the fresh state. To that gentleman 
we wish here to express our cordial thanks for the assistance 
which he has both now and on other occasions given to us. 

From the details of structure given below it will be seen 
that Darwinella occupies a position intermediate between the 
two families Cypridw and Cytheridas, though more nearly 
approaching the latter family. The points of divergence are 

e Our first geaerio name Poiyeheke having bean previoualy appromiated, 
was withdrawn in favour or DarwineUa (see Ann. & Mag. Nat. Hist 
ser. 4, voL ix. p. 60, January 1872). 

t Ann. k Mag. Nat. Hist. July 1870, p. 26. 
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found chiefly in the mouth-apparatus ; but the lower antennas 
also are abnormal^ being quite destitute of the poison-gland 
and urticating setae of the Cytheridee. The mandible mffers 
much in structure from any similar organ known to us in 
either family. The first pair of jaws presents no special pecu- 
liarity ; but in the second pair (which in the Cytheridas is 
converted, by the great development of the palp and atrophy 
of the jaw-apparatus, into a simple foot with a mere trace of 
its jaw origin in the form of a few bristles) we find a j^iform 
palp extremely well developed, combined with a large jaw, 
which is armed with cutting-tceth and bears a fully developea 
branchial plate. The palp of the second jaw we dcscribea in 
our former paper as the first foot ; ” tlic mandibles and first 

E ir of jaws were also misunderstood, and indeed had not then 
en seen except veiy imperfectly. The following description 
gives, we believe, a true account of the structure ot the 
animal : — 


Antennse very short and stout, strongly amed with curved 
claws and bristles : superior anteiinao six-jointed, having all 
the joints as broad as or brooder than long, and beset with 
short curved setSB ; inferior four-jointed, of nearly equal thick- 
ness throughout : apex armed with four or five strong, slightly 
curved, claws ; entinsly destitute of poison-^land or urticating 
setaa, tne place of which is occupied by a simple curved seta 
of moderate length. Mandible (PI. V. fig. 8) broad, truncate 
at the free extremity, which is provided with six or seven 
small, slender, spiniform teeth ; palp three-jointed, its basal 
joint very wicie, beset with a series of nine curved setae, and 
giving attachment to a small subcrescentic lamina which is 
fringed with about ten branchial filaments: second Joint 
slender, nearly four times os long as broad, slightly curvea and 
dilated at the distal extremity, where it bears one long and 
two small setsB ; terminal joint more slender, about two 
the length of the foregoing, and Ideating at its truncate apex 
about SIX slender curved spines. Grasping portion of the first 
jaw (PI. V. fig. 9) divided into four short setiferous segments, 
and bearing a very large oblong palp, which is fringed above 
with about twenty-four long branchial filaments, and has also 
four long deflexed setm attached its base. Second jaw 
(£^. y. fig. 10) simple, short and wide, timcate at the apex, 
and divided into several slender carved spines, bearing a large 
three-jointed pediform palp and an ovate branchial appendage 
of moderate size. Two pairs of feet of moderate length, five- 
jointed ; the second pair much the longest, and having the last 
joint armed with one long and two smaU carved setie first 
three joints of nearly equid length, fourth and fifth respectively 
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about one half and one third as long as the preceding. Abdomen 
ending in a short conical process. Copulative organs^ of the 
male of complex structure, the basal portion on each side con* 
sistin^ of a subrhomtoidal acuminate lamina, the apical portion 
of an irregularly shaped plate produced laterally into an aliform 
process, and on the distal margin into a short strong hook. 
Female probably viviparous. 


' EXPLANATION OF THE PLATES. 
Pj.AlE IV. 

JFHff, ]. Outherura fuloa, male, seen :from right side, 
jy. 2. The same, male, seen iW)m above. 

JFy. 8. The same, male, seen from end. I- X 84. 

/y. 4. The same, female, seen from right side. 

8. The same, female, seen from below. 

0. Cvfherura Samif scon from right side. \ ^ ^ 

JF\p, 7. The same, seen from abo\o. | ^ ' 

Fy. 8, Xestoleberis labiata, female, seen from left side, "j 
JFy. 9. The same, female, seen from above, 
jpy. 10. The same, female, seen from below. 

J^, 11. The same, female, seen from end. 

JFtp, 12. The same, male, seen from left side. 

Fy. 18. The same, male, seen from below. 

JFy. 14. The same, left valve, seen from inside. 

Fig, 16, The same, right valve, seen from inside. 


VxfiO. 


Plate V. 

Fig, 1. CuthfrideU suWoftf, var., seen from right side, j 
Fip, 2. Tno same, var., seen from above. [ X />0. 

Fg. 8. The same, var., seen from below. ) 

I\g, 4, The same, anterior margin of shell. X 84. 
ly. 5. The same, shell-structure. X 100. 

Fg, 6. Ihradoj^witonia euneatum^ seen from right side. \ y kq 
Fg, 7. The same, seen from below. j ^ ’ 

Fig, 8. Darwinelia Stevensoni, mandible and palp : a, mandible 
bf palp ; 0 , branchial plate. 

Fg, 9. The same, ^st jaw : a, incisive lobes ; 6, branchial plate. 
10. The same, second jaw : a, maxilla ; 5, pediform palp ; 
c, branchial plate. 
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XVI .-— Generic Affinities of the NewSngland Chitons, 
By Philip P. Cakpenter, of Montreal 

It loM been common, with concholorists even of the ad- 
vanced*’ achool, to call every molludt with eight valves a 
Ohitonf except the vermiform species, which Lamarck sepa- 

a Oommunicated by the Author, having been read at the Meetmg of 
the Ameriaan Assooiatioii to the Advancement of Science, held at Port* 
land, August 1678« 
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rated as Chitonellue, The consequence has been that very 
little is known of most Chitonidee except the external cha- 
racters — the ditferentiation shown in the soft parts, and even 
in the shelly valves, having been overlooked. 

We have been fortunate, during the explorations of the U. 
S. Fish Commission, in observing four species alive : another 
was taken alive at Eastport last year ; a sixth has been cap- 
tured on the southern coast. These are all as yet known to 
inhabit the American Atlantic seas from Labrador to Florida. 
A seventh, called Chiton ctnereue^ is said to have been taken 
alive by Dr. Pickering, and to lie in the collection of the 
Philadelphia Academy of Natural Sciences ; but it may prove 
to belong to one of the other species, or to be a ballast specimen. 

The six authentic species present well-marked characters, 
ranging under five genera. 

It may be premised that the Lamarckian genus Chiton was 
first divided by the Kev. L. (luilding according to the ex- 
ternal characters of the^West-Indian species. About the same 
time the Rev. T. Lowe published the j^uliarities in the in- 
sertion-plates of the British g^ecies. Doth papers appeared 
in the ^Zoological Journal.’ Dr. Gray, however, was the first 
to present, in the ^ Proc, Zool. Soc.,’ a full description of the 
forms of ChitonidsB, accurately arranged under genera and 
sections, partly according to the external, but principally 
according to tne internal characters. Mr. Henry Adams, in 
compiling the ‘Genera’ from H. Cuming’s collection, was 
not allowed to examine the insertion-plates. He thought he 
saw. however, a* correlation between the internal and external 
marks, and accordingly redescribed Gray’s genera, with lists 
of species, according to the surface-diagnosis. Gray, in his 
‘ Guide,’ unfortunately copied from H. Adams’s lists without 
examination. Jjastly, Chenu, as usual, reproduced the mis- 
takes of H. Adams, with fresh ones of his own. 

Having had unusual opportunities of dissecting out the 
valves of Chitons. I have felt compelled to rectify the pre- 
viously published lists, and also to propose various new genera. 
These 1 communicated to Mr. Bmney while his edition of 
Dr. Gould’s ‘ Invertebrata ’ was passing through the press : but 
he did not think well to alter the position of every one of our 
specif as I feel compelled to do. 

1. The Chiton apiculatue does not appear in H. Adams or 
Gray. It is a true ChcBtoplevray distinguished by the thin 
hairy girdle, regular valves with ^aro teeth, and long series 
of gills. I nave not seen it alive. It ranges from Southern 
Massachusetts to Florida. The genus is for the most part 
tropical. 
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2. The Chiton ruber is Lej}tochiton rvl^er of H, Adams, and 

is probably Callochiton pumceus^ (^outh., of the same author. 
It 18 the Tonicia rubra in Gray’s ^ Guide/ to Vhich he adds as 
synonyms, in P. Z. S., marnwrea AnAfulminata] and it also 
appears in Gray’s ^ Guide’ as Corephium^ rubrum. It has 
not the characters of any one of these genera, in which our 

two best authors have placed it. It belongs to Gray’s genus 
Ischnochiton {^Lepid^Uurm^ H. Ad., not Risso), section f, 
^^mantle-scales minute, granular but as the gill-rows are 
short, instead of surrounding the foot as in the typical species, 
it is necessary to establish a fresh genus, TracJiydermon. 
The insertion-plates are, as in Ischnochiton and Chmtophuraj 
regularly slit and shar}) all round. Mr. Emerton first ob- 
served a great jieculiarity in the animal, that there is a can- 
cellated Hj)uce between the posterior gill and the caudal extre- 
mity. Prof. Vcrrill observed that in different specimens there 
were either one, two, or three rows of lioles on each side. The 
caudal lobe is generally figured as an anal tube; but in T.rubrum 
it is an imperforate muscle^ working the jiosterior part of the 
girdle. The faeces were distinctly seen to escape, sometimes 
on one side, sometimes on the other, as it appeared to me from 
a slit on each side. 

3. The Chiton alhm is Leptochiton albus of H. Adams,** 
sagrinatm^ Couth. I t^vice captured a live specimen ; but each 
time it eluded the aftersearch. I do not doubt that this is 
also a Tradkydermon^ but cannot voucli for the peculiar cha- 
racters above quoted. The genus belongs to cold and tempe- 
rate seas, 

4. The British C. marginatm is also a Trachydemwnj and 
not a Leptochiton. It is the C. cinerem of Lowe, Forbes, and 
Hanley, but not of many other writers. Of* the unique 
American shell so called 1 can say nothing. 

5. The C. niarmorem^ common at Eastport and northwards 
to Greenland, is Tonicia of H. Adams and 

cause the girdle is smooth. The true southern how- 

ever, have pectinated insertion-plates and ambient gills, like 
the typical Chitons: while the northern ^ccies so called 
have sharp plates and short gills. They diffw, in fact, from 
i^aekydermon simply in the girdle being destitute of the mi- 
nute scales. I d^tinguish the group as Tonicellcu 

6. The £7. mendicariua does not appear in the lists, and is 
prqbably unknown in Europe, Fortunately a very few speci- 
mens were dredged in the ^ Bluelight,’ one of them smashed but 
very large. It is known outside by the minute bristles on the 
girdle ; Wt within it presents the very abnormal characters 
which had before been observed only in the minute British 
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&st p*p% but as Aeanikopleura ffonUm in ois ^ Qnkli^'' 
p. ISo. But in the same book, p. 1^, tne sme species n* 
i^pears as Haideya debilin, the genus (constituted for t^ 
species alone) being said to have lateral tu^ of spines; in- 
8ertion>plate8 entire, of terminal valves alike. M. Adams, 
following this diagnosis extemallj, described other species 
which really had these spine-tnfts though not the internal 
characters. However, on examining every specimen of the 
species in the market, 1 could not discern a single spine-tuft, 
though annoimced by the accurate Lovdn. I found, nowever, 
excellent internal characters. All the valves were destitute 
of insertion-plates except the anterior one, which really was 
“ entire,” having one continuous plate, not slit. I did not 
know whether to believe my own eyes or the testimony of 
Lov^n and Grray, till Prof. Verrill allowed me to open the 
largo, smashed specimen of C. mendicarim. It prov^ to be 
a true Nankfa, according to my diagnosis, but not according 
to Lovdu and Gray. 1 presume that the contraction of the 
skin in so minute a shell led to the appearance of tufts, and 
that Hr. Gray supposed that the postenor valve had an entire 
plate like the anterior. 1 should bo glad of the opinion of the 
(Section whether the genus Jfnnleia should follow the type 
against the diagnosis, as here given, or an imreal diagnosis 
gainst the type, as followed (in part only) by H. Adams. 
The animal of this species resembles Leptochiton in having 
short posterior gills, and a central anal tube from which the 
feeces were seeit to exude. 

7. A similar oonftuion attends the last and most remarkable 
speciesy (7. Emeraonii. Several live specimens were dredged by 
the ‘ Blnelight,’ one of extraordinary size ; and stiU more have 
been dredged by Principal Dawson at Murray Bay. For the 
original species C. vemtus^ from Alaska, a genus Ammdavas 
constitated by Hray. characterized by covered valves and re- 
gular pore-tufts. Tne older Sowerby figured the Emersomi aa 
vestitus in his ‘ Conch, lilustr.’ ; hence Hr. Cbuld naturally 
looked for the pore-tufts, and found them. Having reomved 
a fresh specimen from Hr. Stimpson, I could not find them. 

I wrote to Dr. Gould, who sent me his type specimens, with 
sketch of regular poro-tnfta, as he saw them ; but still I could 
not. He died witliont clearing the difficult ; and I presunaed 
there might be two species, one with and one without pores. 
But after examining both northern and southern suites of sps- 
cimeiu, I feel confidence in stating that there are no true poree, 
but simply a profusion of hair Ironches, generally very irre- 
gular, but sometimes, in early stages, more conspicuous at the 
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mi^ltmw. X therefore^ to keep the xiame Amioula for 

the Alaskan nore^bearing sp^ies — ana to name this (with the 
Ala^an Pallasit) SUmpnomella^ in honour of one of the beat 
naturalists bom in New Knglana. In this genus, as in Tra^ 
chydffrtMm^ the fsdces are exmlled through slits close to the 
caudal lobe, one on e^h side. When at rest, the creature 
makes a posterior fold in the girdle, corresponding to the wave 
in the posterior valve. 

I should be extremely indebted to any gentlemen who would 
lend me unusual Chitons for examination, previously to the 
publication of m v ^ Contributions towards a Monograj[)h of the 
Chitonidse ^ by the Smithsonian Institute. There is also a 
great field open for investigation to all those who can examine 
living Chitons or even dissect alcoholic specimens. It is 
known that the external characters are not coordinate with 
the internal ones ; it remains to be found out whether either 
of them <‘orrelatc with the anatomical characters of dentition, 
gills, vent, (^c., which ouglit to furnish the best divisions in 
arranging this difficult group. 


XVII . — Deecrijyfions of two new Specks of Birds. 

By Akthur, Viscount Walden, P.Z.H., F.R.S.,&c. 

Pelargopsis giganteay n. sp. 

Head, nape, chin, chocks, back and sides of the neck, flanks, 
under tail-coverts, and entire under surface white, washed more 
or less with dilute fulvous^ the concealed ports of the feathers 
being pure white and their ex|)OBed parts being tinged with 
fulvous ; this hue is dee|iGst on the flanks, breast, and on the 
abdominal and ventral regions, and on the under tail-coverts ; 
crown nearly pure white ; miadle and lower jiart of the back 
rich pale glistening turauoise-blue ; outer edges of primaries 
and secondaries, and all the tertiaries and scapulars, dingy 
bluish green ; middle pair of rectrices above entirely, and 
lateral pairs on their outer webs, of a purer blue ; under wing- 
coverts and axillaries fulvous, somewhat deeper than that of 
the flanks ; bill coral-red ; feet red. 

Bill from forehead 8-25 inches, wing 6'62, tail 4*50, tarsus 
0^88. middle toe 1*60. 

Omained at Saiok, Sulu Islands, near Borneo, by Dr. 
Bernhard Meyer. 

Scops modeatusy n. sp. 

Stiflf loral bristles pure white at base, some tipped with 
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fdlvouB, some with dark brown or black ; those of the chin 
pale fulvous, nearly white ; over each eye a distinct broad 
whitish band, formed by pure white feathers narrowly tipped 
with yellowish brown, which again in most is narrowly fringed 
with black, some nearest the eyes also edged throughout their 
length with yellowish brown ; feathers of the heau aij^d nape 
pale yellowish rusty, each traversed by three or four narrow 
irregular light brown lines ; interscapulars and feathers of the 
back and rump coloured and marked like the plumage of the 
head and nape, but the brown transverse bands arc broader and 
fewer ; scapulars the same, but a few more or less pure white, 
mottled towards the tip with the prevailing tints ; car-coverts 
and cheeks principally white, witli brown and niddy fulvous 
markings ; throat-feathers albescent, with one or more narrow 
brown cross bands ; a half-collar below the throat of feathers 
marked and coloured like those of the nape ; breast-feathers 
tipped with brown, a subtenninal band of pale fulvous, then a 
brown band followed by a much broader purewhiteband : abdo- 
minal feathers white, tipped with an irregular ocellated mark 
centred with pale rusty fulvous and encircled with brown, then a 
broad white uand with a basal and narrower brown band ; in 
many of the abclominal feathers the ocellated markings are 
replaced by an irregular cross band of mixe4 fulvous and 
brown ; under tail-coverts white, with faint subterminal fulvous- 
brown bands ; tarsus clothed with white feathers^ faintly barred 
with pale brown ; ground-colour of the primaries ana secon- 
daries brown, each quill traversed by three or more pale 
rufo-fulvous narrow bands more or less complete, the brown 
intervals towards the apices of the primaries and on their outer 
webs much freckled with rufo-fulvous ; on the outer web of 
the second, third, and fourth primaries the pale rufo-fulvous 
bands change to fixlvous white or pure white : under wing- 
coverts greyish white ; median rcctrices morkea and oolpured 
like the apices of the primaries, lateral with clear rufo-fulvous 
bands running throng, all tipped, like the median shoulder- 
edge, white. Tarsi leathered to within an eighth of an inch 
of the base of the toes : fourth and fifth quills equal, third 
slighdy longer than sixtn. 

Wing 4*75 inches, tail 2*37, tarsus 1*0, middle toe with 
nail 1'12, bill from nostril (in a straight line) 0’65* 

Two examples of this small plain-coloured Scons Owl 
were obtained near Port Blair, South Andaman, by Uaptain 
B. Wimlierley. 
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XVllI . — Notes on Norwegian Hydroida from Deep Water. 
By the llev. Thomas Hinoks, B.A., F.K.S. 

A PAPEK of remarkable interest has mat been published by 
Or. Ossian Sara on the deep-water Hydroida of tlie Norwegian 
seas*. The investigations of this excellent observer, who 
worthily carries on the work of his distinguished father, have 
established the fact that a very varied llydroid fauna exists 
in this region at depths varying from 50 fathoms to 300 
fathoms. It comprist's no less tlian fifty-eight species, of 
which sixteen appear to be new to science. From the tables 
(showing the distribution of the Norwegian Hydroida both 
vertically and horizontally) which arc appended to the descrip- 
tive portion of the paper it appears that the most productive 
region lies between 60 and UK) fathoms. In this zone about 
two thirds of the whole number of species rcc/ordod for Norway 
have occurred (fifty-four out of eighty-four). 

The littoral region, as might be expected, is barren, yielding 
only six forms — a striking contrast to the corresiwnding zone 
on our own shores, whicli teems with Ilydroiti life. The 
Laminarian is hardly more fruitful, giving eleven, of which 
two are common to it and the preceding. From 10 to 20 
fathoms thirteen species have been obtailled, from 20 to 50 
(the Coralline region”) forty-two. Below 100 fathoms the 
numbers diminish with the increase of depth; from 300 fathoms 
only five species have been procimd [rlumularia gracilUma^ 
n. sp., Fihllum serpens ^ Lajveina tenuis ^ Gampanularia eev- 
ticillata^ and Perigonirnus abyssi^ n, sp.). The last of tluisc 
alone passes the 300-fathom limit, and actually reaches 400. 

If we except the fragments of a suppomd Hydroid, brought 
up by the dredge of the ‘Porcupine ^from a depth of 2&5 
fathoms, of which nothing definite is known, the extreme 
vertical limit of Hydroid distribution would seem to lie between 
600 and 700 fathoms, so far as our premnt knowledge goes. 
And it must be remarked that below three hundred fathoms 
a very small number only of forms have been obtained, a few 
Btri^gling outliers, several of which seem to be much more at 
houic^n more moderate depths. In no sense can the Hydroida 
be considered an abyssal tribe. 

In the chapter on “ Distribution in Space ” in Allman’s 
‘Mono^ph or the Tubulariau Hvdroids ’ he places the maxi- 
mum of development in the Coralline zone ; but on the Nor- 
wegian coast it must be aligned to the “ de^- water region ” 
immediately succeeding it, which yields fifty-four species 

e Bidrag til Kundskaben om Norges Hydroider. Af G. 0. Sara. 
Mid4aut<mphiak6 Pla&cher. 1878. 

Ann*£ mag, N Hist Ser. 4. Vol.xni. 
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in tiie forxoer. And Ae dkMiotwr <rf ftii 
*^dBep-'#«ter” fiuiQn is «b lenukrknUe as its ridmess. It m- 
dudes no less then thirteen of the sutteen undescifted species 
pbtsdned by Saw, and (probably) three new types# ^ 

It is interesting to note the extended vertical ran^ whioh 
these investigations have established for several wdl-known 
species. Thus IhAuhria indivutaj which is common between 
tide-marks on the English coast, has been taken up at a depth 
of 200 fathoms ; Plumularia aetemay a common den^n of our 
rock-pools, occurs only between 60 and 100 fathoms in the Nor- 
wegian seas ; Myriotnday which is found near low-water mark, 
ranges to 100 fatJioms ; Podemarme carnea is obtained on the 
shore and from 200 fatlioms, and llydractinia echinata at low- 
water mark and from 100 fathoms. It is abo worthy of 
remark that Sars has obtained from a depth of 400 fathoms a 
Ilydroid wliich he refers to Periaonimua, an Athecate genus, 
producing free reproductive zooids. In dl previous cases the 
species dredged from great depths have been sucli as are pro- 
pagated by means of fixed sporosacs and not by planoblasts 
Passing to the descriptive portion of the paper, the first 
point of H|)ccial interest is the occurrence of a small group of 
Plumtilarian Ilydroids belonging to the genus Agla4>phenia, 
This fonn is specAUy characteristic of warmer latitudes. On 
our own coasts it is comparatively rare in the north and north- 
eastern districts ; in Shetland it is represented by a single 
species, A. mynophyllum. Still further north it has only oc- 
curred in the deep-water region, to which dredging has recently 
been extended. Near Stavanger, off the island of Hvitingsb, 
Sars has obtained three supposed new species of this fine 
genus, in dept^ varying from 80 to 160 fatlioms. An ex- 
amination of this group of southern strangers, thus encountered 
in the deep northern waters, discloses some points of interest. 
They were obtained on a muddy bottom at very consideraUs 
deptns, and, we may therefore supnose, in one of me warm areas 
to which our attention has been orawn of late f* 

The first species described {Aghophenia radioeUaia) is 

♦ Ft^ Allman's ^Monogr. Tubulanao Ilydroids,’ murt ii, p. 165. It is 
true that Sara did not actually observe the planoblast of his Pmgomnmi 
abyssi; but he had the opportunity of examining the gonophores, and had 
no doubt of the Medusan nature of their contents. 

t This is a mere conjecture, as we hare no aooount of fhe natiite 
of the ground ; but the deep-water region off Hvitingsd appesm to possess 
a rich and peculiar Hydroia fauna which suggests the interenoe thj^ it 
ei^oys a comparadvely high temperature, .^man mentions a new Plu- 
mularian genus, which was obtained during the cruise of the * Porou|dne,’ 
at a d^th of 6^ bihoms, in water where the tempemtuse from 
a(P*6 Fakt. to 20®*8 Fahr. ('Tubularian Hydioids,’ pt ii p. XW 



the uliapct^ tibe ctd/des and in the minute structure generally 
the tl^o ate almost identical. The differenoes lie (^iefW in 
siae and bid^it^ the points most readily a^ted hy change of ex- 
ternal conditions. The northcni form is dwarfish as compared 
with our own ; it looks stunted^ and wants the elegant plumose 
appearance so characteristic ot tiie latter. The stem, too, is 
simple and slender, instead of being comiiosod, as in the normal 
A. myriophyUum^ of several tubes lx>uua together. One other 
difference betwi^n the two exists: in A, radMlatn a large 
number of long and much-branched fibres are given off from 
the base of the stem, which form a spreading root-like appen- 
dage 5 bv this the zoophyte fixes itself in the muddy ground, 
from which it was obtained. This, however, it must be 
remembered, is only an exaggerated condition of a structiim 
which exists in A, myriophyuum. The latter zoophyte rises 
from a tuft of tangled fibres, a ineie means of attachincmt 
when it grows on solid substaiiot^s, but winch, we can rca^lily 
suppose, might be dcveloi)ed into a root-like organ under 
other conditions of life. The mrhula of A» radioeliafa seems 
to resemble that of A. myriof)hpIlum» Tlie similarity of the 
two forms in minute structure ^ is really very striking, and the 
differences between them are just those which a change of 
locality might most readily produce. 

The second species descrilxHl by Sars [A, hfnisjn/t) exhibits 
more distinctive characteristics ; but its calycles are clearly of 
the myriophyUum type. It is somewhat larger than the pre- 
ceding, but does not exceed a couple of inches in height. Tlie 
stem IB compound towards the base ; and the pinnulated portion 
is much larger than in A , radicell^a. The calycles in shape 
and arrangement resemble those of the last-named species 
and of A, nv^rioidhyllum ; but tlie minute crenulation of the 
rim is wanting, and the central tooth on the front margin, 
which in A. ramceUata was truncate and slightly sinuated at 
the top, is here divided down the middle so as to form two 
tmminaieproces^e^y which have suggest^ the name of the 
species, j^t the most remarkable peculiarity of A. hiettspis 
is island in connexion witli the gonosome. The reproductive 

* Bars seems to consider that the maigin of the calvoles is mmr 
4MiuiUy crenulatad in the Norwegian than in the British form, but the 
difibrenos, if there is any^ is of tho slightest. Both are orenulated ; and 
the crenations are of precisely the same character. A difieronce, however, 
doss exist in the character of the anterior tooth, which in A mytuiphyUtmi 
is pointed, in the northern form truncate and slightly idniiatea at the 
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capsules, instead of being borne, as in A. radiodlaiay on a 
certain number of the pinnules which are modified in structure 
so as to constitute a protective case for them (the corbuld)^ a:ro 
ranged along one side of the main stem ; the usual corbula is 
absent; but at the base of many of the pinnules a bifid or 
trifid process is developed, and these processes, ranged 
in a row on each side close to the stem, bend inwards 
towards one another and so form a kind of protective co- 
vering for the gonothecsB. This structure is unique amongst 
Ae known Plumulariidte. The processes just described arc 
furnished with many of the sarcotheca) (or nematophores) so 
characteristic of the Plumularian family, and closely resemble 
in structure the elements which compose the corbula. Indeed 
we may regard them as constituting a kind of corbula, which, 
however, is developed in the axis of the plume, corresponding 
with the altered position of the capsules, instead of laterally 
along the pinnule. A. hicusms fixes itself upon sjwnges ; and 
its fibrous base is merely a flattened disk for attachment. 

In the third species {A. integra). which is of larger growth, 
of a graceful plumose shape, and occasionally branched, we 
have me very same type of calycle ; but the tooth-like processes 
on the margin have disappeared as well as the crenulaticm, and 
the rim is now perfectly plain. The sarcotheem are much the 
same as in the two preceding forms ; the capsules are bomo 
on the central stem, as in the last, but all traces of protective 
appendages are wanting. The gonosome exhibits the character 
which we find in A. pennatula and kindred species. 

From this deep-water region, then, near Hvitingsdwe have 
three species of A^hwphenia all referable to the myrioph^lhm 
type, which are distinguished by very slight differences m the 
minute structure of the trophosome. but exhibit three distinct 
modifications of the gonosome. In tne one which comes nearest 
io A. myriophyllum we find the usual open corhdax in another, 
a set of appendages developed near the base of the pinnse, 
constituting a kind of axial corbula ; in the third we have l^e 
gonothecsB wholly unprotected, as amongst the Sertulariidse, 
and borne on the main stem. The first of these modifications 
of the gonosome is characteristic of Eirchenpauer’s subgenua 
I^tooarpia^ and the second, 1 believe, of Allman^s gmm 
(tonoclmitm (to be described in the report on the ^Porcupine* 
dredrings). If the genus Aglaophenia is to be dismemben^, 
and the s^ies composing it are to be distributed into groups 
distinguished by the character of the gonosome, I shoum pro- 
pose the name Gymkakgium for mose with unprotected 
gonothecte. 

Sars has also added to the Norwegian list several species of 
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the ^uus PJumularia^ and a very beautiful new generic form 
{Poi^himaria) allied to the latter. 

Heteropyods norvegica^ n. sp. 

Amongst the new Plumulariidaj wc find a form which is 
referred to the Hetsropyxis of Heller. I have given reasons 
elsewhere * for merging this genus in Plumularia ; but 1 now 
find that I have misapprehended the characters on which it is 
based. In his brief generic diagnosis Heller makes no mention 
of the only peculianty to which I should be at all disposed to 
attach any importance ; and as 1 was unacquainted at the time 
with Meneghini’s description of his Lmoenia (which is identical 
with Heterop'j^xis)^ my uecision was founded on an imj^rfect 
knowledge ol the distinctive characters. The real peculiarity 
of the genus Heteropyxie is the subspiral arrangement of the 
pinnae ; in this it aiffers from Plumularia and makes an ap- 
proach to Antennularla, The oilier characters ar(*> insignificant ; 
but it may 1k*> O/onvenient to it*.tain the genus for those forms 
which, witliout being tri^ verticillate, have the jiinnae distri- 
buted round the stem, Ttic curious point about //. norvegim 
is that it bears cornucopia-shaped capsules, exactly resembling 
those of Plumularia cornn-copice (mihi). a species from the 
Devonshire coast ; the form is remarkable, and it is, as far as 
I can judge, absolutely identical in both. In H, norregica^ 
however, the position of the gonothcca; is peculiar : they are 
developed in pairs from a distinct process on the lowest joint 
of the pinna, a little above its |K)int of origin. 

Diphaaia elegans^ n. sp., and Sertularia tenera^ n. sp. 

These two new Sertularians were obtained from a bottom 
of soft mud or ooze, in depths ranging from 150 to 200 fathoms, 
and, we may therefore presume, in a comparatively warm 
area. 

The Diphasia bears a strong general resemblance to D, at- 
tenucuta (mihi). The chief points of difference seem to be the 
absence of joints on lioth stem and branches and of the tendril- 
like prolongations of the latter, the greater distance between 
the pjdrs of calycles. and the extraordinary development of the 
creeping stolon. The latter is the most marked character, and 
connects itself directly with the nature of the locality in which 
the s{^ies is found. A luxuriantly developed, much ramified, 
and sinuous fibre spreads over the muddy sea-bottom, through 
a great part of its length perfectly and only attached 
here and there to the small fragments of stone or shell sparingly 

♦ Notes on Prof. Heller’s ‘ Catalogue of the Hydroida of the Adriatic’ ’ 
fAnn. ft Maar. Nat. Hist ser. 4, vol.lx. p. 119). 
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scattered about in the neighbourhood. From this, at very cson- 
siderable intervals, rise the slender plumose shooto. 

The Serhilarta^ wliicli is of a dwarf and meagre habit, is 
also distinguished by the largely developed stolon, which 
creeps unattached over the mud. It is interesting to remark 
the modification of this portion of the structure in conformity 
with the nature of the base on which the xoophyte grows. 
One of the Aglaophenia^ and two of the Sertulariw obtained 
by Sars from great depths have thus adapted themselves to 
the })eculiar conditions of ooze life. 

Ophiode-8 parasitica^ G. O. Sara (n. sp.). 

Perhaps the most interesting of tlic many interesting forms 
for a knowledge of which we are indebted to the energetic 
researches of the Norwegian naturalist, is the remarkable 
Hydroid which he has named Ophiode^ parasitica. In general 
ap|>earance and structure it closely resembles a Phumulcuria^ 
and might pass on a slight insfiection for a stemle^s variety 
of one of the smaller kinds. But, instead of the ordinary sar- 
eothecje characteristic of tlie Plumularian family, it is furnished 
with the curious snako-like appendages which distinguish the 
genus Ophiodes (mihi). Judging from Sars’s description and 
figures, mere is no appreciable difference between these organs 
as they occur in the Norwegian species and on the British 
Ophiodes mirahilis. In each case they consist of a slender 
and highly extensile tentaeuloid body, protected at the base 
by a small ehitinous cup, and terminated at the free extremity 
by a globose capitulum filled with tlucad-cells. In O.para* 
Rifica they are confined to the erect stems, and are not present, 
as in 0. inirahilisy on the creeping stolon also ; one of them 
is generally placed a short distance below the calyde; and 
sometimes there is anotlier a little above it. But though there 
is this remarkable point of agreement Ix'twcen the Norweigian 
Hydroid and the British, they are plainly not referable to the 
same ^nus. The affinities of U. parasitica are with the 
Plumiuariid® • those of O. mirabilis are as cltsarly with the 
Ilaleciidee. Brobably the two families are closely related; 
in the forms now under consideration they seem to make a 
near approach to one another. Ophiodes mirabtlis diffisrs in 
some impoi tant particulars from ordinary type of Hcdeciwn ; 
and the points in which it thus differs approximate it to such 
a form as the O. parasitica of Sara. The large polypites, 
which cannot retr^t themselves within the calyole, aare oommmi 
to all the Halociidfls and to the genus Plumvltma ; and we 
now know that organs akin to the sarcothecas are found in both 
the families. 
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A» a new genus must be constituted for the Norwegian 
Hydroid, I propose for it the name Ophionema*, It may be 
defined as follows : — 

Suborder THICAFHOSA. 

Family Plumulariidn. 

Ophionema, n. gen. 

Generic character . — Shoots small, simple or slightly branched, 
jointed, not regularly pinnate or plumose, attached by a 
creeping stolon ; hydrothecae sessile, unilateral, cup-shaped ; 
tentacuToid organs distributed singly on the shoots, exten- 
sile, filiform, terminating above in a globular capitulum 
filled with tlircad-cells, and protected at the base by a 
chitinoufl cup ; gonotheem of large size, borne singly near 
the base of the shoots ; polypites not retractile winiin the 
calycles t* 

OpMonenia paroHitictan^ 0. O. Sars (sp. unic.). 

Haledum gorgonoide^ G. O. Bars (n. sp.). 

This is another of the specially interesting forms brought to 
light by the exploration of the deeper regions of the sca- 
bottom. In most of its characters it bears a perfect re- 
emblance to the well-known JJalecium ; but it differs from 
® n being furnished with a peculiar tcntaculoid organ, some- 
what similar to that which occurs on Ophiodea and on the 
new genus Ophionema^ which I have constituted in this 
paper. These curious appendages are minute offshoots from 
me ooenosarc, which pass outwards through a simple orifice in 
the polypary, and project beyond it aa naked, extensile, 
tentaculoid processes of a somewhat clavate figure, terminating 
above in a rounded capitulum filled with thread-cells. They 
differ from the similar structure which occurs on Ophiodes in 
the total absence of the chitinous covering at the base, and in 
the less distinctly capitate form of tlie free extremity. These 
appendages are distributed in great numbers over the stem and 
branches ; and one of them is almost always present in the 
immediate neighbourhood of the calycles. 

There can be no doubt, I think, that they constitute a cha- 
racter of generic value, and that the present species must be 
detached from Halecium, I propose to name the new genus 

* From a snake, and a tentacle, 
t 1 have included in this diagnosis some family characters. 
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that must be formed for its reception Hydrodendron j it may 
be characterized as follows : — 

Suborder THBCAPHOBA. 

Family Haledito. 

Hydrodendron^ n. gen. 

Generic character, — Zoophyte plant-like, much branched, 
rooted by a creeping stolon ; nydrothecaa biserial, tubular, 
jointed to a short lateral process from the stem ; polypites 
v(‘ry large, partially retractile j tentaculoid appendages 
minute, miform, naked, terminating al)ove in a subglobose 
ca})itulum filled with thread-cells, distributed over the stem 
and brandies, one below eadi calycle ; gonothecae unknown. 

Hydrodendron gorgonoide^ G. (). Sara (sp. unic.). 

The polypites of this interesting form are remarkably large, 
furnished with about twenty-four tentacles, and of a bright 
yellow colour. The comjxiund stem is thick and rugged and 
irregularly branched, and when covered with its conspicuous 
coloured polypites, the species bears, as Sars has remarked, a 
striking resemblance to a Ooraonia, It is peculiarly tree-like 
in appearance, and fully entitled to the generic name which I 
have given it. It has many characteristic features ; but of 
course its principal distinction is to be found in the curious 
appendages to wuich I have referred. 

Lajoi&a frutiema^ M. Sars. 

Amongst the Jjafoeidee included in Sara’s catalogue of Nor- 
wegian species is the L, frutic^m^ M. Sars, whidi was de- 
scribed many y^rs since by his father in his ‘ Zoologisk Reise 
i Lofoten og Finmarkeu.’ This form 1 have identified with 
the L, graculifna^ Alder*; and in doing so 1 had the concur- 
rence of Mr, Alder himself^ who believed that his species was 
identical with the Norwegian, and that his name must yield 
to the earlier designation conferred by Sars. Mr. G. O. Bars, 
however, thinks that I have decided wrongly ; he figures what 
he supposes to be his father’s species, ana holds that it is 
certain^ distinct from L* gramilima. In this. I have no 
doubt, he is right ; I have as little doubt that his figure does 
not represent JL, fruticosa^ but another and very dilFerent 
species. It is, in fact, referable to the form which 1 have else- 
where descrilied as LafoM grandie^, 

♦ aiiatory of British Ilydroid Zoophytes,* i. p. 202. 
t FWe a paper in the present NumW of the < Annals’ on Icelandic 
Hydroida (m/rJ, p. 148). 
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A reference to M. Sarg’a more detailed description of his 
L.fruticosa, in his paper “ Bemserkuinger over fire Norake 
Ilydroidcr ” (1862), will show that it is very different from 
the form which his son has now figured. The latter haa a 
re^lar, campanulate calycle of considerable breadth; the 
caTycle of the former is described as bearing a general resem- 
blance to that of L, dumosa^ and as being slightly bent, with 
the convex side of the curve turned upwards, or occasionally 
reversed. In short, it is represented as being tubular and henty 
whereas the hydrotheca in G-. O. Sara’s figure is campanulate 
and straight, Tlie only differences which Prof. Sara coidd detect 
between his species and Alder’s were that in the latter the ca- 
lycle was rather more slender Ilian in the northern fonn, and the 
pedicle “ loosely twisted ” instead of being distinctly ringed. 
But Alder’s i. gractllima haa a long, narrow, tubular calycle, 
totally imlike that which the younger Sars has figured in his 
paper. T have, however, other and very conclusive evidence 
that the L,frutieosa is not what the last-named naturalist 
supposes it to be. Prof. Sars and Mr. Alder corresponded 
about their species and exchanged specimens ; and I have in 
my possession a bottle sent me by the latter, and labelled by 
him, containing Norwegian examples of Dfruticosuy which 
he md received from its discoverer. From these specimens 
the figures (Plate VI. figs. 8-10) accompanying my paper on 
Icelandic Hydroids in the pnwmt number were drawn (with the 
camera lucida) ; Ixiside them I have placed a pair of calycles 
(Plate VI, figs. 6, 7) from specimens of L, Qracillima dredged 
at Oban. The close similarity between the two is at once 
apparent ; the form may be said to be identical in both ; and 
the only difference between them to which 1 should be dis- 
posed to attach the slightest significance is found in the cha- 
racter of the pedicle. In the British form it is merely twisted 
into two or three imperfect whorls ; in the northern it is com- 
posed of three or tour rings. Sometimes they are almost 
obsolete (Plate VI, figs. 9, 10) ; but traces of them may always 
be detected. 1 confess I cannot regard this trifling variation 
as a specific distinction, and must tnerefore continue to rank 
th^L. gradUima of Alder as a synonym of the older L.fru'- 
Pioosa m Bars. 

I may add that^ in his account of the latter species, Prof. 
Sars has remarked on the thinness and delicacy of the mate- 
rial composing the calycle^ and tells us that when dried they 
collapse and dirivel up. The same holds good of L, araciU 
Uma ; but in Ae case of LafoHa grandis (to which I refer 
G* U. Sars’s figures) Ae walls of Ae hydrothecie are of very 
stout material, and retain Aeir form in toed specimens. 


4 
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Calycdla jrroducUiy G. 0. Sara (n. sp.). 

The specieft described under this name will probably prove 
to belong to the genus l^ovhieUa (mihi). Its position cannot, 
of course, be absolutely determined until the histoiy of 
its reproduction is known ; but it closely resembles the L. 
vlausa (liov^n), and is very unlike any known member of the 
genus Calycella. Its polypite too (so far as the figure affords the 
means of judging) is of a totally different type from that of 
Calycelia ] so that *if the characters of its gonosome should 
separate it from Lov4nella^ it must still be referred to some 
other genus. LovSnella is propagated by means of medusiform 
planohlasts. 

The present species differs from tlie British L. clausa 
principally in the comparative shortness of the conical oper- 
culum, and the absence of all annulation or crenation on the 
stem, except at the very base. 

Lafo'dina tenuis^ M. Sars. 

This remarkable Hydroid was first described by Prof, M. 
Sars in 1868*; but we have now a further account of it and 
an excellent figure from his son. Bearing a curiously close 
resemblance in its general character to CuspideMa numiUs 
(mihi), it is distinguished from the latter form by the extra- 
ordinary appendages, allied in structure and function to the 
sarcotheem of the Plumularians, with which it is furnished. 
These arc distributed in^cat numbers along the creeping stolon, 
amongst the calyclcs ; they consist of a filiform offshoot from 
the ectoderm, somewhat enlarged at the upper extremity and 
invested by a thin chitinous covering. 

In the capitular portion arc lodged a few large thread-cells ; 
and immediately aoove it there is a circular orifice in the 
chitinous envelope, through which the long barbed threads 
are discharged. These ap|>endages not unfrequently almost 
equal the calycles in height, and largely exceed them in 
number. They remind us of the tubular sorootheem of the 
genus Aglaophenia^ though it docs not am>ear that the sar- 
costyle has toe i>ower of emitting amcebom processes. They 
may be regarded as an intermediate form between the PluiSu- 
lanan sareotbeca and the tentaculoid organ of Opitodes and 
Ophionema. 

1 have lately ascertained that specimens of a Hydroid from 
Shetland and from the Northumberland coast, which I formerly 
referred to CuspideUa humilia^ really belong to the present 

• “ Fortiatte Bidr. til Kimdiikaben om Dyrelirets UdlbrediiSiig i Havets 
Dybdcr/' Vid. Selsk. Forfa. I im (Ohriitraiik). 
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speeiesy so that Lafb'iina tenuie most take its place in our 
fauna. At the time I noticed the transparent clavate processes 
associated with the calycles^ but supposed them to be some 
parasitic growth. 

A question may arise whether Cuepidelln. humilie is a 
distinct form at all, or whether it has been founded on ex- 
amples of Lafoeina. I have been able to settle this point 
conclusively by a reference to sjiecimcns of the former ; and 
Bars, who is intimately acquaintccl with the latter Hydroid, 
includes Cuspidella huniihs also in his list of Norwegian 
species, and tlierefore recognizes tliem as distinct. 

I have carefully re-examined the other species of Cuspi- 
della {C. grandis and C, oostata)^ and find them to bo un- 
doubtedly destitute of the appendages. 

Qonothyrma hyaltna^ Hincks. 

This fine species I have referred provisionally to Gono-^ 
thyrena^y having only had the opportunity of examining im- 
mature gonophores on specimens preserved in spirit. Bars, 
however, has obtained it at Lofoten with fully developea 
gonophores exhibiting the characteristic structure of this 
genus, and has thus definitely settled its systematic position. 

A caulis primarivsy Stimpson. 

We hdve hitherto known this interesting Hydroid im- 
perfectly, through the description of it given* by Stimpson in 
nis ^ Marine luvertebrata of Grand Manan.’ Sara, however, 
has obtained it in deep water (40-100 fathoms) off the Norwe- 
gian coast on muddy ground, and has thoroughly investigated 
Its structure. 

The two most important points which he has determined are 
the mode of its attachment and the history of its reproduction. 
Stimpson found his specimen fioating in the open sea, and 
describes Acaulie as permanently iree. It appears, however (as 
Allman had conjectured) that this is an error ; the stalk-likc j)or- 
tion of the body below the aboral wreath of tentacles is invested 
hy an exceedingly thin hyaline skin, which passes far beyond 
its free conical extremity in the form of a perfectly transparent 
sheath, and towards the base is thickly coverea with small 
grains of sand and fragments of mud. By means of iMs 
sheath the polypite no doubt roots itself in the sand or ooze, as 
Oorymotpm seems to do by the help of a very similar 
structure. The reproductive bodies are simple fixed sporosaes, 
developed in great number immediately aoove the proximal 

* Histoiy of Brit Hydr. Zooph. i. 184, pL xxxr, figs. 2, 2a. 
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tentacles and amongst the capitate arms which thickly cover 
the whole of the upper |K)rtion of the body. AcauUe is 
closely related to the Tubulariidse (through Ccrrymorpha) and 
the rennariidte, but seems entitled to stand as the type of a 
separate family. MgrioiheXn^ on the contrary, 1 shoulu connect 
more immediately with the Corynidee ; * and the present species, 
as Sara has suggested, may be regarded as an intermediate 
form between it and Corymorpha. 

Myriothela phrygia^ Fabricius. 

The British species of the genus Myriothela has hitherto 
been identified with the M. arctica^ M. Bars, and the earlier 
Lncernaria phrygia of Fabricius: and the specific name con- 
ferred by the latter author has taken its place in our nomen- 
clature. It appears, howoycr, according to Mr. G. O, Sars, 
that two distinct forms exist, both of which occur in the 
Norwegian waters, and that the one wliicli Las been observed 
on our coasts differs from that which Fabricius first discovered 
and Prof. M. Bars afterwards so well described. It becomes 
necessary, therefore^ to revert to the earliest name conferred 
on the British species, which we owe to Vigurs (1849), It 
will stand hereafter as M, Cocksii^ while the original species 
must retain the name of phrygia. 

ft is to be regretted that Sars has not given us a fuller 
de^scription of the northern form, and indicated more* precisely 
the points in which it differs from the British. He tells us 
generally that it is distinguished from it by its different mode 
of attachment, and that its gonophoreg are borne on more or 
less branchea processes furnished with capitate tentacles, 
resembling those which are scattered over the tiody. 


Byncorync eximia, Allman. 

To this species, an inhabitant of the Laminarian zone on 
our English coasts, Bars refers a Syncoryne taken at Bod(5 in 
80-100 fathoms. Judging, however, from his brief accoimt, 
his identification seems to me more than doubtful. He de- 
scribes his species as having a peculiarly dark brown polypary, 
which is most obscurely ringed ; the polypites have very few 
tentacles. B. eximia^ on the contrary, has a transparent, 
light-coloured polypary, and its polypites are furnished with 
as many as from twenty to thirty tentacles* The annulation 
is very distinct so far as it goes, being confined, however, to 
ihe very base of the principal stems, and to certain portions 
of the branches. It will be found, I believe, that tne Nor- 
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wcgian deep-water Syncoryne is a different and probably a 
new species. 


The following British TTydroids have their range of dis- 
tribution extended to Norway as the result of the investigations 
recorded in this 2 )aper :-r- 


riumularia sstacea, EIUh. 
Antcnnularia antennina, Linn. 
Diphaaia alata, Ilincks, 

tamariMca^ Linn. 

Sertularia Gaji, Latnx. 
Halecium Beanii, Johnst. 

aemile, Norman. 

Oalycella fastigiata^ Alder. 


Oaly cells eyriug's, Linn. 
CuBpidella huuiiliB, Hincks. 
Oonothyraea hyalina, Hinckd. 
Campanularia ninckRii, Alder. 
Tubularia Himplex, Alder. 
Jlicoryue conferta^ Alder. 
Mynothela Cocksii, Vi^ra. 
Ilydractinia eebiaata, Fleming. 


1 cannot take leave of this important paper without con- 
gratulating its able author on his most interesting discoveries, 
and on the valuable contribution which he has made to the 
literature of the Hydroida. 


^IX , — On a neto Species of Fruit-Pigeon from Northern 
Queensland. By John Goui-d, F.K.S. &c. 

This little pigeon, which I propose to csWLamm'otreron porphy- 
rostictusj is totally distinct from its ally, the 7j. superhus^ from 
the same part of Australia. The most conspicuous character 
of this bird is the purplish-blue snot at the back of the head ; 
hence its specific ai)petlation^/ 7 >/iyros^ictaj#. 

The throat is grey, and me abdomen crossed with two in- 
distinct bars of yellowish white ; this latter colour also pervades 
all the outer edges of the under tail-coverts ; with the excep- 
tion of the two middle ones, all the tail-feathers are obscurely 
tipped with greyish white ; the secondaries and the larger 
wmg-coverts are edged with yellow ; feet bright orange ; tarsi 
thickly clothed with green feathers ; bill dark. 

The young of the year, having nearly attained its full 
siae, ^TOrs from the adult in the total absence of the purple 
gpot at ike back of the head, and in having the lesser and 
greater wing-covorts fringed with yellow. 

Total len^h 7 inches, bill |, wing 4|, tail 2|-, tarsi I*. 

The two specimens of this species 1 possess were obtained 
at Oape York ; and I need scarcely say^that before describing 
this bird 1 have compared it with all the^species in our nationd 
collections^ brought home by Mr. Wallace from the Papuan 
group of islands, and 1 find it quite distinct from eacm of 
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XX. — Notes on some Fishes obtained at considerable Depths 
in the North Atlantic, By Dr. Albeut GCnther, F.R.S. 

Pkopeshoh WrviiiLE Thomson, before his departure with 
the ‘Challenger’ expedition, kindly, placed in my hands for 
examination some fishes which had been obtained at consider- 
able depths during the cruise of H.M.S. ‘Porcupine’ in the 
year 1869. In the first instance they had been sent for 
determination to the late Mr. (!!ouch of rolnerro, who affixed 
labels with names to tlie bottles ; but no descrintions of the 
Bp<‘>cie8 were published by him ; so that 1 should nave omitted 
to allude to his nomenclature (which cannot be adopted), if 1 
had not been informed that the fishes were (‘numerated under 
those names in one of the ‘ Porcupine ’ repents. 

Small as the collection is, it is of interest in two respects : — 

1. Inasmuch as it offers additional evidence that fishes 
hitherto known from more* southern latitudes occur in the 
North Atlantic at a moderate depth (of between 80 and 200 
fathoms) 

2. Inasmuch as the fishes from the depth indicated do not 
yi't show the well-known characteristics of deep-sea fishes 
developed in any degree. Therefore fishes like Plagyodus^ 
Melanoceius^ Saccopharynx^ liegalecusy Chiasmodus, &c. must 
inhabit a much deeper horizontal zone (from 300 to 800 
fathoms), as, indeed, has been supposed and affirmed for many 
years. 

The frst bottle is marked “No. 17. (18.6. 69). 64. ION. 
10. 59 W. 183 fms,, muddy sand.” Mr. Couch intended to 
describe the specimen contained in it as ^^Maorourus linearis,^^ 

This fish, which is not in good condition, crabs having eaten 
holes into various parts of the body, proves to be Oadiemus ar* 
genfeus^ described by Guichenot in ‘Explor.Alg^r.,Poiss.* 1850, 
p. 1 01, pi. vi. fig. 2, from specimens obtained at Algiers. 1 am 
not aware that me species has been noticed since ; and therefore 
it is a point of interest to meet with it again in the North 
Atlantic. There is nothing whatever to indicate an affinity 
to Macrourns ; indeed Oadiculus proves to be a Qadm slightly 
modified for living at a greater depth. Even the vomerine 
teeth, by the allege absence of which, according to Guichenot, 
the genus was technically distinguished from Oadus^ are 
present ; but the scales, which are deciduous, and lost in our 
specimen, are larger* tnan in the allied species of Qadm. 
The formula of the fin-rays is D. 9 or 10 | 13 | J8. A. 17 1 16. 
- V. 6. The specimen is 6^ inches long. 

♦ See Ann. & Mag. Nat Hint. 1867, xx, p. 289. 
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A second l>ottlo (labelled TLM.8. ^ rorcuninc,’ between 
Shetland and Faroe, 200 faths. 1869,” and determined by 
Mr. Couch as ^^dforroarM.^, sp. n.”) conteins an example, about 
10 inches long, of Coryphenoides norve^iem. It agrees very 
well with Sundcvairs excellent description published in 1840, 
which 1 can supplement by giving the number of dorsal rays 
as about 190, toe tail of the specimen being perfect. There 
are eight or nine scries of scales between the first dorsal and 
lateral line — and not foui* or five, as stated in the diagnosis of 
the ^Catal* Fish.’ iv. p. 396, in accordance with Gairaard’s 
figure of this species. Another, smaller specimen of the same 
s|)ecies was in the third bottle, and stated to be from a depth 
of 640 fathoms. 

The writing on the label originally placed on the third bottle 
has entirely faded and is illegible ; but we are informed by a 
second lalxd in Mr. (Jouch’s handwriting that the bottle con- 
tains a and jlfacrottriw, l)oth new. 1869. f540 fathoms.” 
The latter specimen has been noticed aliove. The former, of 
course, is widely different from the Indian genus to which 
Mr.Coucli referred it^ and is, in incijArgyropelecmhemigymnus^ 
a species common in the Mediterranean and neighbouring 
parts of the Atlantic. 

A small fourth bottle contains only one specimen ; it is 
labelled, in Mr. Oouch’s handwriting, ^^Ophtdium — eel-like, 
deep sea — 1869. H.M.S. ‘Porcupine.’ 180 laths.” This spe- 
cimen is the young of Anguilla Kienerij a species hitherto 
known from the Mediterranean only. 

The fifth bottle (labelled “ H.M.S. ‘ Porcupine.’ Between 
Shetland and Faroe. 180 faths. 1869”) contains four speci- 
mens, named by Mr. Couch 

Macrourus linearis^ 0.^ 

Dlennius fttsciatus^ C., 

Gobius Jeffrey siij 
(JalUonymus sagitta^ C., 
and which 1 have determined as 

Motella macrophihedma^ Gthr., 

Blenniops Ascaniiy Walbaum, 

Gobius J^eysiiy Gthr., 

Lyoaris wilgarisy Flem. 

It was evidently by a slip of the pen that Mr. Couch applied 
the name ^^Maorowrus linearis ” again to a very different fish, 
viz. Mo^Ma macropJuhalfnay a species whicli, together with 
Gobius J^fi^siiy was described and ^^red by me in this 
Journal, 1867, xx. p. 290. 
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XXI. — On the Invertebrate Marine Fauna and FUhee BU 
Andrews. By W. C. M‘1nT0BH, M.D. &c. 

Introduction. 

Thk beach at St. Andrews combines smooth sandy flats 
with tide-worn ridges of rocks which freely communicate 
with the German Ocean : and the proximity to rich coralline 
ground renders the products of its storms peculiarly varied. 
An unbroken Burfaec of pure sand extends from the obituary 
of the Tay past that of the Eden to the north-western lx)rder 
of the city. From this point the rocks run eastward in 
parallel rows — luirrow sandy flats intervening betwceji some of 
the ridg<'s, which, with one exception, arc all (‘overed at high 
water. Lines of rocks having a similar arrangement fringe 
the Castle and Pier to the east sands ; then a coarse sandy 
and gravelly beach extends in a southerly direction alK)ut half 
a mile, after which the jagged rocky border passes round the 
eastern coast to the Frith of Forth. 

The greater part of the sandy bay has a depth of less than 10 
fathoms ; for at this point the 20-fathom line bends outwards 
to the Bell rock. The whole region is thus comparatively 
shallow, and in contrast with that to the north of Arbroath 
Road, or with the i'rith of Forth and the neighbouring coast 
on the south. 

If the fine stretch of sand from the river Eden to tlie city 
(usually termed the West Sands in contradistinction to the East 
Sands) which extends to the harbour southward is only en- 
livened in summer by thousands of bleached heart urchins, 
broken shells, skeletons of plaice, frogfish, and haddock, or 
in autumn by the jellies of the medus®, the storms of winter 
and spring wholly alter the aspect. Immense banks of sea- 
weeds mingled with black fragments of wood, coal, and 
muddy matter cover the beach, which in many parts be^mos 
brilliantly phosphorescent at night from the zoophytes and 
annelids on the blades of the tangles. Amidst this (mbris ore 
vast numbers of sponges, zoophytes, shells, starfishes, annelids, 
crabs, and fishes which have been swept from their various 
liabitats. All storms are not equally prolific ; they also vary 
in regard to the abundance of the several groups — a feature 
probably due to the direction of the wind and the invasion of 
particular sites. The waste of marine life in such storms does 
not attract much notice : yet it is extraordinary and »o constant 
that it may be regardea to some extent as a check upon its 
uninterrupted development. It is, however, to be remembered 
that even the autumnal ripple in the Outer Hebrides brings 
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couutleas awarms of Salpm^ VoUIUb^ Medusm^ and other forms 
to die on the beach. 

The tidal rocks, again, which are mostly covered by sea- 
weeds, present a varied and prolific site for many species. 
The rock-pools are both frequent and picturesque ; ana they 
possess many undisturbed stones, often of large size, the under 
surfaces of which are most favourable for the growth and 
shelter of numerous forma — though of course thiiy cannot be 
compared in this respect with the nttoral stones at Herm, which 
have a profusion of rare crabs, annelids, ormers and other 
mollusks, |)olyzoa, hydroids, and the yellow, red, purple, green, 
and white spouges. The soft sandstone and shale afford an 
ample field for the perforations of Pholcut criapatay Saxicava 
rugoaay and Leucodore ciliata. The fissures and chinks of 
the rocks, moreover, as on almost every part of the British 
shores, give shelter to a large numbi^r, especially the annelids, 
which find in the muddy or sandy crevices a safe retreat for their 
soft bodies, slender tubes, or muddy tunnels, and opportunities 
for capturing sufiicient food at the free margin of the rock or 
from the ingoing currents. It is chiefly in such localities that 
Stpunculua Johnatoni and swanns of Lmcodwe and Ntcomache 
occur, while Nereis mUriferay Eulaliay Byllisy and the nemer- 
teans are also common. Occasionally an Idotea is met with ; 
but the general absence of the isopods in tlu^se crevices dis- 
tinguishes them from those in the gneiss of the south and 
west, as in the Channel Islands and the Outer Hebrides — 
and especially from the former by the absence of Pilnmnus 
hirtelluay ArcUy the SahellidcBy the Eunicidie and their allies. 
To these fissures certain boring annelids and Sajxicava chiefly 
retreat when the rocks do not afford a suitable medium for 
their perforations — though at St. Andrews there is free scope 
in this respec^ from the sandstones and shales so soft as to oe 
pitted deeply oy the common limpet to those nearly as dense 
as fip*anite. 

The sea-margin at St. Andrews, like other parts of the 
east coast of Scotland, presents decided differences when 
contrasted with the northern, southern, and western shores, 
though many forms are common to all. Thus the laminarian 
zone at St. Andrews is much less luxuriant than tliat of the 
Zetlandio waters with the fine forests of gigantic tangles, 
amidst which there is a galaxy of animal life. The vegetation 
of its littoral zone is surpassed hy the rich Fuci of the tidal 
rodks and the trailing masses of Chorda JUum on the surface 
of the sea immediately beyond low-water mark in the Outer 
Hebrides. Its marine foras are placed under very different 
circumstances from those in the quiet voea of West Shetland, 

Ann. A Mag. N. Hist. Ser. 4. Vol. xiii. It 
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M at OUff Sound and betnreen the Burras, where the stiU sea- 
water is hrid^ed by a single arch of a few feet. To represent 
the ZaeUtra-SbliB of the west and soutii there ate bat a few 
Cottfbrvaf Ulvce, and Pot^yra attached to stones on the flat 
siuruu^ of the Mach. The oalcareous rocks of the south, and 
the multitudes of wom-eaten boulders scattered on many 
parts of the shore, as in the Isle of Wight, form likewise a 
Doldly marked contrast. 

mthin reach of the modern tide, also, it is interesting to 
find the remains of oceanic animals long since extinct-— to see 
Actinia mectnibryamthcMum attached to a mass of oncrinite 
stalks, lAtorina rudia in groups on Lingula-«\itXt, and the 
white coils of Hpirerhia incrusting a nodule containing a 
fossil fish. Yet these features do not appear much out of 
place near a city whose pier is to a considerable extent con- 
structed of the fine old stones and ancient oak which once 
formed part of the splendid pile of its cathedral. 

On the whole the xoological features of 8t. Andrews are 
northern. 


Subkingdom PROTOZOA. 

Class RfflZOPODA. 

Order Spongiada. 

The Sponges of St. Andrews are, perhaps, the least-inves- 
tigated gronp, parflv because a collection carmullv made many 
years ago has been lost. In looking over those obtained sinoe, 
Sr. Bowetbank has most kindly given his esqperienoed aid in 
doubtful oases ; and the description of the new species is solely 
his. The littoral forms are scattered in considerable piofhsion 
between tide-marks under ledges and stones, soinetimea near 
high-water mark. Indeed, in the higher pimls and tadb-rans 
in the latter region they are often peculiarly luxuriant. The 
brightly oolourrajETa^rca, so abundant on the under stufSaces 
ot stones in the Hebrides, and the rarer botiyoidal Taikea are 
unknown at St. Andrews, as are likewise the cup and turnip 
sponges of the Zetlandic seas. The greater loxuriaaoe of 
ubiquitous HaUckondria pemieea on the stems of the Lanu- 
nariie further characterises flie coast of the extreme west; 
and the decay of the seaweed often leaves tabes of 
from a foot to eigh^n inches in length. In like manner me 
{neatly tnoreased sise of Grantia eii&ta, flie vastabnndanceof 
H^emacidon odaia^ its beautiful arboreseent pattarns m flie 
tiae-wom shells, and its perforations in tilie Umeslone wwks are 
diagnostic of the warmer waters of flw aoufliem nenst. 
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The claegi fi ca t i o n of Dn Bowerbenk in his valuable work pub- 
lished hy the Bay Society has been that toUowed in the list. 

Suborder 1. Caloakka. 

Grmtia compressor Fabr. ; Bowerb. Brit, Spong. ii. p, 1 7. 

Abundant on Cynthia grossidatia under shelving rocks be- 
tween tide-marks, and attached to the roots of Fuci and other 
seaweeds. It occasionally assumes an abnormal form, and 
has a broad attached surface under stones. Xiongest, 3 inches. 

Grant la cUiatar Fabr. ; Bowerb. vol. ii. p. 19. 

Not unfrequeut on laminarian loots cast on the west sands 
after storms, and growing near low-water mark at the East 
Rocks. The species somewhat resembles a grain of oat re- 
moved from its nuak. 

Leucosolenia hotryoides^ Ellis & Sol. ; Bowerb. vol. ii, p. 28. 

Abundant on the under surfaces of stones in tidal pools, 
esjieciallY if large and little-disturbed. It frequently accom- 
panies Clrantia comj^ressa. 

Leuoonia Grant ; Bowerb. vol. ii. p. 36. 

Found abundantly in the deejier tidal pools, under large 
stones which have been long untouched. Tt covers spaces 
several inches square ; and its margin is generally rounded and 
" finished like the border of a hchen. Most of the sneci- 
mona have their surfaces elevated into firm ruga?, resembling 
miniature mountain-ranges, some of the crests rising into 
flattened lobes | inch in neight. There are at least two 
varieties of this sponge — the first of which, besides the equi- 
angular triradiate spicula of the skeleton, the minute aeerate 
ones of the interstitial and dermal memoranes, and the uni- 
curvo-cruciform, has many spined acuate spicula of consider- 
able dimensions and otliers of the same siTse approaching the 
fusifcmni-spinulate character. In the other variety the latter 
kinds ate so little developed, if present, as not to be dis- 
tinguished from the ordinary minute aeerate forms. In both, 
almost all the latter are disrinctly spined. 

Suborder H. SxLiOfiA. 

Hymentaddon JtcuBr Esper ; Bowerb. vol. ii. p. 206. 

Occasionally from deep water, attached to dead sWls. Cla- 
TSte apecimens frequenuy grow from the smaller end of 7>en- 
toUum enkdis. This species seems to frequent muddy ground. 
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ffymmiacidim cdaia^ Grant; Bowerb* rol. ii. p. 212. 

Abundant in shells from deep water, between the layers of 
which it tunnels its devious tracks. This is one of the main 
agents in causing the disintegration of dead shells. 

Ilalichondria panimLy Pallas ; Bowerb. vol. ii. p. 229. 

Scarcely a stone can be lifted near low-water mark, amongst 
the rocks, but has a patch of this common sponge. Under 
the cavernous ledges overhanging rock-pools it spreads its 
structure over the dark red Oynthxay matting together sea- 
weeds and corallines, and hanging in pendulous nodules on 
interwoven stalks of GoraUina officinalis and Fuci. Ne^ar the 
Maiden Rock splendid specimens are found incrusting a square 
foot or two of rock in some of the quiet }>ool8. It also abounds 
on the backs of crabs, such as Hyas araneus and Inachus 
dorynch^isy covering the former so completely that it can 
sc^ely be rocomized except by its legs ; and besides the pro- 
minent oscula of the sponge, on this complex back arc gaps 
for Bolaniy shells, and seaweeas. On the carapace of the latter 
species it forms a thinner coating, but is likewise grouped in 
little nodules on the legs. A mass as large as a gooo-sized 
apple surrounds the stem of Ghalina oculala : and it is a com- 
mon envelopment of various stones, mollusks, seaweeds, and 
tangle-roots. The usual colours of the sponge are yellow, 
brown, purple, green, and grey . In the interstices of the 
masses thrown on shore at the VVW Sands are to be found mul- 
titudes of marine animals, besides incorporated shells ; and the 
fine patches at the East Rocks are favourite feeding-grounds of 
Doris tuberculata. The forms of the spicula of this species 
are variable, some being much curved like a stretched bow, a 
few more or less inaecjuiacerate vermiculoid, besides, of course, 
the ordinary diagnostic spicula. The odour emitted on tearing 
it from the rock is characteristic, but causes no sneezing. 

Halichondriay n. s.* 

The following is Dr. Bowerbank’s description : — Sponge 
coating, thin. Surface smooth and even. Oscula more or 
less elevated, dispersed^ margins thin. Fores inooncmicuous. 
Dermal membrane aspiculous. Skeleton very irreguW, rete 
mostly unispiculous, occasionally bi- or trispiculous ; spicula 
acerate. short and stout Interstitial membranes aspicut^. 

Colour in the dried state light nut-brown. Examined in 
the living and dried states. 

The nearest alliance with the known species of the first 
BowerbMik has courteoualy named this s^ss M. JltMosku, 

jDOwerb* 
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section of onr British Halichondtim is with H. regyloms. The 
spicula of the two species are as nearly alike in sise and pro* 
portions as possible ; but this is their only approximation to 
each olher« In their other characters they obffer to a con- 
siderable extent. The colour of H. re^larts in the dried 
state is milk-white ; that of U. M^Intoahti is nut-brown. An- 
otlier important difference is^ that while the skeleton of H, 
regulofris is remarkable for its symmetry, that of H. M^Tntoahii 
is irregular to a very considerable degree.” 

This form is not uncommon on the under surface of stones 
in tide-runs and somewhat muddy pools not far from high- 
water mark at the East Eocks. Its greyish brown colour, 
smooth surface, and prominent, well-defined oscula distinguish 
it at first sight from its allies. 

Halichondria incruatamj Esper; Bowerb. vol, ii. p. 249. 

Occasionally foimd under stones near low-water mark, 
especially at the East Hocks. It forms a thickish crust; and 
the spicula very much resemble one of the knobbed walking- 
sticks which taper from above downwards. 

Suborder III. Keratosa. 

Chalina oculata^ Pallas ; Bowerb. vol. ii, p. 361. 

Thrown in great profusion on the West Sands after storms ; 
and small specimens are also found under tlie ledges of rocks 
near low-water mark. The shape of the specimens varies 
much : some are flattened and much divided into branches of 
various sizes, either narrow or broad ; others have their 
branches much matted together so as to form a connected and 
somewhat coarse gorgonion ” appearance, more or less sepa- 
rated at the tip. In some the branches arise mostly from one 
side of an unbroken prolongation of the sponge-tissue. One 
grows on a valve of Mytilm modiolus^ and lias a mass of 
HaUchondria panicea round a branch at its base. Another 
envelops tlie stem and branches of Deleaaeria aangvtnea^ the 
leaves of which appear here and there from the centre of 
the sponge. Many are attached to small rolled stones. 
Those from the beach are loaded with sand, spines of the 
common and purple heart urchins, bristles of the sea-mouse ; 
and many starfishes seek refuge in their interstices. 

Chalina Umbataj Bowerb. ; vol. ii. p. 378. 

Not uncommon on the under surfaces of stones in tidal pools, 
either coating the surface of the stone or attached to the stems 
of CaraUinaofficinalia, 

[To be continued.] 



firm Jtsdmd. 

By the BeV. thokas HiNOKfif^ F.B*S* 
[PUte0VI.,VH>^Vra,l 

Soit& have elapsed since Mr, Busk placed in my lutf^ 
a bottle containing some northern Hydroida and roWioa 
which had been obtained by Dr. WalHch. The contents have 
been long since partially examined, and Homo of the results 
have been already published j but no separate report upon Aem 
has apneared, and some new forms which they have yielded 
are still undescribed. I propose therefore in the present 
paper to deal with the Hydroid portion. The gathering, 
though a very small one, is characteristic and interesting, it 
was taken up from a depth of ]0() fathoms off Beikiavig, 
Iceland, amongst icebergs, grounded and drifting.” The 
numbei of siiecios observed is only seventeen ; and of these a 
large* pro[)ortion belong to the Oampanularian group of the 
Laf()(‘khi . The extreme nortli seems to be in a speciaT manner 
the home of the minute forms composing this family. No less 
than twelv(‘ species have been obtained off the coaHt of Norway 
by Dr. M. Sara and his son G. Ossian Hars, whose name is 
so honourably connected with the early history of deep-'Sea 
dredging. To these must he added four more^ which 1 have 
found amongst the Icelandic dredgings, raising the whole 
number of Lafo^^id® known to inlirl it the northem seas to 
sixteen. The British species number eleven. 

These Hydroids are mostly inhabitants of deep water: off 
ihe coasts of Nor\Nay many of them occur at depths of nrom 
50 to 100 fathoms, others at depths of 150, 200, and 800 
fathoms respectively. The Icelandic specimens, as I have 
mentioned, wore taken up in 100 fathoms *. A few of the Nor- 
wegian species occur in shallower water, ranging from 20 to 
50 fathoms ; but they constitute a very small proiiortion of the 
whole number. Some have a wide bathymetrical range ; thus 
LaJbVo durnosa occurs in the littoral or Laminarian region, 
and has been dredged in 145 fathoms ; and Z, 
which 1 have obtained in great luxuriance at Oban in 15-20 
fathoms, has occurred to G. O, Sara off the island of HvitingsS 
in 160. Fiklhtm the common parasite of some of the 

larger Sertularians in the Coralline *one,” ranges, according 

e During Die ^Porcupine ’ expedition a Lafma was dredged un lirom a 
depth of fi45 fathoms. It wss obtained from the cold atea” Detweea 
Shetland and the Faroe lalandn, at a point where the ieiapeanutiue of the 
water varied from 30^*6 Fahr. to 20®‘8 Fahr. (vide AlhnanV * Tnbulsrlan 
IlvdToidfi.* t>art ii. u, 186). 
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to the Bime exiiieliciit o\marBr^ to the great depth of 300 
fhthoms. On the whole^ the Lafo^idse muj be regarded as a 
deefHvrat^ ^ richly develop in the 

northeni aeas, ao w as our present knowledge goes. 

In the Icelandic dredgings they occur in profusion^ and most 
of them attain a remarkable ske. In the present paper I shall 
describe a new species {L{^o(ia grandia) which is a yeritable 
ipant amongst its pigmy kindi^, its ealycles being needy 
three times as large as those of the well-known L. dumoa^. 
The representatives of Oalgceda ayringa are about twice as 
luTM as those which may be met with on our own coasts. 
CmycaUa mgmim * as found amongst the icebergs has almost 
ceas^ to de^ve its name. 1 may also mention that Xiabrador 
s^imens of about twice the of others 

obtained at Oban. And the larger growth is not conhned to 
the Lafo^tdss : a gigantic variety of SertuUaralla polyzoniaa is 
also present) the calyclas of which are very ut^ly three times 
as ample as those of the normal form, while the whole habit is 
singularly robust. Sertularella trievapidata^ a distinctly north- 
ern form and tlie principal ekment of tlxe Icelandic dredgings, 
exhibits the greatest luxuriance and l>eauty. and bears in 
amassing profusion the leproductive capsules, winch frequently 
lino the branches througnout their wliole extent. 

What may be the cause of this unusual development I 
cannot pretend, with my present information, to decide ; but 
he fact is undoubted. 

The following is a list of the species 


Subkingdom CCELENTEBATA. 

Class HYDBOZOA. 

Order Hypkoida. 

Suborder THSCAPHOBA. 

Family Oampaanlariito. 

C^nyi^nuhria voluhiUa^ Linn. 

Abundant on Sertukvria&c. With capsules. 

* In my ' Histcuy of the British Hydroid Zoophytes ’ I have ranked 
this species douhtAs^ mmoiigst the unopmulated tbnas whidi constitute 
^enus Ltfoaa. But I ha^ ssoeitainad that it is in fset provided with 
an operculum ; and it must therefore be tiuDsIftiTed to the g;enus Oaigaath, 
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Kev. T. Hincks on Deep-water 
Family Lafo^idft. 

Lafij^a grandisy n. sp. PI. VI. figs. 1, 2. 

Lofo^ fruticomy G. O. Hare, Bidr. till Kundskaben om Norgea Hydroi- 
d«r, p. 20, pi. IV, figs. 16-18. 

Stem erect, compound, much and irregularly branched. 
Ilydrothecop large, campanulate, with a plain circular margin, 
borne on ringed pedicels (about three rings), and somewnat 
spirally disposed. Gonotheca* unknown. 

The calycles of this handsome species are distinguished 
from those of all the other members of the genus by their size 
and campanulate form. As I have already mentioned, they 
are about three times as large as those of L, dumosuj and are 
raised on a well-developed pedicel with three or four strongly 
marked annulations. Instead of being tubular, they are of a 
tall bell -shaped figure, expanding align tly towards the orifice. 
They occur in pairs, which spring alternately from different 
aspc’Cts of the stem, and assume therefore a somewhat spiral 
arrangement. 

Though very abundant, X. grandfs only occurs in fragments 
amongst the Icelandic dredgings ; but Hars’s figure* shows that 
it attains a luxuriant shrubby growth, rising to a height of 
alxmt an inch and a half. 

L(ffv¥nJhittco8ayM. Sars, PI. VI. figs. 6-10, and PI. VII. fig*16. 

Campimularia grarUUmay Alder. 

I have given my reasons elsewhere for identifying the 
L.fruticom of Sars with Alder’s O.gracillimaf notwithstanding 
the opposite decision of G. O. Sars f. In one of the plates 
which accomjiany this paner I have given figures, carefully 
drawn with the camera tucida. of the Norwegian and the 
British forms for comparison. iJoth the variety with a twisted 
Mdicle, described by Alder as C, gramUima. and tlie normal 
jL.fruticoaa occur amongst the Iccfandic dredgings. 

Calycdla syringa^ Linn. 

Abundant on c^her zoophytes. 

The calyclcs about double the size they attain in British 
examplc>s. I’lie gonothecae are borne plentifully on the Ice- 
landic specimens, and on others which I have received from 
Labrador. They are comparatively rare on our coasts. 

Lofoten, from 60-80 fathoms, and more commonly from 

♦ Bidrag till Kundskaben om Norgea Hvdroider, pi. iv. %. 16. 

t Vide a paper on new Norwegian Hyoroida deep water in the 
present Number of the * Annale’ (ettpr^ p. 182). 
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Hydrotda from Iceland. 

20-30 fathoms. the stems of Eudendrium capillare^ 

Alder, which is often almost covered with its little transparent 
calycles and reproductive capsules, as with a fine down’^ 
(G. O. Sars). 

Calycella lyygmcea^ Alder. PI. VII. fig. 16. 

On other Hydroids. 

Calycella ohliqua^ n. sp. PI. VI. figs. 4, 5. 

Stem erect, simple, rooted by a filiform stolon. Ilydrothecoe 
alternate, elongate, tubular (height more than four times as 
great as the breadth), gracefully curved^ the convex side upper- 
most, obliquely truncate above, furnished with an internal 
membranous ojierculum, and borne on short ringed pedicels. 
Oo^noiheem unlaiown. 

This very distinct and elegant fonn is at once distinguish- 
able from all its kindred by its obliquely truncate hydrotheca\ 
The wall of the calyclc on one side for a short distance below 
the margin seems to be simply membranous, and to fold 
inwards slantwise across the tube, so as to form a kind of 
internal operculum. 

Several specimens have occurred growing on other zoo- 
phytes, 

Calycella quadridentata^ n. sp. PI. VIII. figs, 17-20. 

Ilydrothecw cylindrical, usually slightly incurved on one 
side, the height about three times as great as the breadth, with 
a quadridentate margin and an operculum composed of four 
pieces, bonie on ringed pedicels of variable length (8-7 rings), 
which rise at intervals from a creeping stem. Oonoiheece un- 
known. 

This species, which bears a general resemblance to 0. sy~ 
ringa. is at once known by the quadridentate rim of the 
calycles and the quadripartite operculum. The denticles on 
the margin are well ma^ed ; and the operculum is composed 
of four broad and short segments, corresponding with the 
spaces between them ; whereas in C. syrmya it is made up of 
as many as eight or nine rather narrow and elongate pieces, 
forming a somewhat elevated cone (PI. VIII. fig. 24), The 
calycles are of the same general shape in the two species ; but 
the outline is stiffer and less wavy in ( 7 . ayringa than in the 
present form. The pedicel of (X qwdrid&iitata is rather thicker 
than that of its ally, and is usually, as far as I have observed, 
short (3 or 4 rings), though sometimes the number rises as 
high as seven. 
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This elegant form i« not uncommon amongst the Icelandic 
di^dgingS) creeping over other Hydroids. 

* Cuajndella humtUsy HinclcB. 

Creeping over the etems of Halecivm crenulatum. 

Lafoeina ienuisy M. Sara. 

This remarkable Hydroid, first described by tlio cider Sars^ 
and figured by his son in his recent paper on Norwegian 
Hydroida^ occurs amongst the Icelandic aredgings, creeping 
over other zoophytes. The sp^ies may readUy be mistaken 
for the Ouspidella humilts (mini), from which it is chiefly di- 
stinguished by the very remarkable sareotheca' with which it is 
furnished. In preserved specimens these may be easily over- 
looked. 

FihXlum aerpmsy Ilassall. 

Creeping over the stem of other zoophyU*8. It has a wide 
distribution on the Norwegian coasts, and occurs at great 
depths as well as in shallower water. 

Lofoten, from 300 fathoms {G. 0. Bars). 

Family Haleoiida. 

Halecium muricatuniy Ellis and Solander. 

A few fra^ents with reproductive capsules. 

This species has been found oflF the coast of Labrador. 

//afectwm orenu&itfm, n. sp, PI. Vlll. figs. 21*-2S* 

Stem compound, branched; branches straight, regularly 
cronulated anove each joint, ilydrotheem supported on veiy 
short lateral processes, single or in pairs, alternate^ elongate, 
expanding gradually towards the margin, which is iliratly 
everted, twisted at the base, bearing a strongly anuiuii^ 
branclifoi given off from the side. Otmotkecce ovate, shortly 
stalked, sjpringing singly or in pairs from the lateral process 
beneath tne calyele. 

The al)ove diagnosis is of necessity defective ; for though 
many^ fragments of the species occur amongst the Icelandic 
dredgings, 1 have not met with a specimen m a perfect con* 
dition, nor even with a piece of any considerable size. From 
an examination of the fragments, 1 am able to sav that in its 
mature state it possesses a compound stem ; but of the habit I 
give no account ; the portions from which my description 
is chiefly taken are either detached branches or imperfect 
developed shoots. The |}iiuute characters, however, are sum- 
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dmtljrmMked^ and I have no doubt tliat the epeeies is distinct 
fmm anr hitherto described. It makes the nearest approach 
to H, labroawfny Alder ; but its calycles are very different from 
those of the latter species. They are not annulated towards 
the base, nor have they the much everted rim so characteristic 
of H. lahroHum. The lower portion. 8um)orting the cup in 
which the base of the polypite is lodged^, is perfectly plain, 
or exhibits only a slight twist near the point of origin. The 
whole hydrotheca is trumpet-shaped^ expanding gradually 
upwards towards the margin, which is but slightly evcrtea. 
From the lower part, a little beneath the cup, a Siort, strongly 
annulated brancnlet is mven off. Frequently the primaiy 
calycle supports a second^ as is commonly tlie case in this 
genus, which rises from within it. 

The stem is very i*egularly and distinctly crenulated above 
each joint ; and this is a marked character, giving a ve^ ele- 
gant appearance to the species. On the portions which I have 
nad the opportunity of examining tliere were sometimes short 
branchlets alternating with the calycles. and exhibiting the 
same structure as the larger stems. The Tateral processes 
supporting the calycles arc very short. Tlie gonotnecce arc 
ovate, membranous, lionie on a short stalk which is not 
ringed, and are developed on the lateral process. The stems 
ore of a dark hom-colour. 

Family Bertulariidn. 

Sertularia teneruj G. O. Sara. 

One or two specimens occur of this interesting form, which 
has recently been obtained at ^eat depths (150 fathoms) off 
the coast of Norway by Q. O. Saxs. 

Bertularella triouepidataj Alder. 

Very abundant and fine. 

Bertularella polyeoniae^ linn. PI. VII. figs. 11, 12. 

Abundant. 

The robust habit and gigantic calycles give a very marked 
diaracter to the northern variety of tnis common species. So 
distinctive is its appearance that, while tliere are no differences 
entiding it to specific rank, it is worthy of being recorded as 
8. poly^oniae^ var. yiyantea. Sars mentions a robust variety 

* Th# polrpitas of Mahotum are oaly partially retractile ; and little 
MVS than the base of the body it oontained in the cup-Uke chamber 
which forme the i^per portion of the hydrotheca. The lower j^rtion ia 
tubular, and in the present cate almoat plain throughout, u^ereas in 
JET. Mroeam it is strongly annulated near toe hate. 

% 
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of this species which he had obtained from Greenland and 
Massachusetts; it may very probably be identical with the 
Icelandic form. Packard also tells us that in the Straits of 
Belle Isle (Labrador), 8. poly zoniaa is found very stout and 
large ” in the deeper water. 

Sertularelh genicxil<ita^ n. sp. PI. VII. tigs. 13, 14. 

Stems slender, decidedly geniculate, simple or slightly 
branched, jointed and twisted above each calycle ; the 
internodes long, attenuated below, and b(*nt in opposite direc- 
tions. HydrofheccB very distant, ribbed transversely, chiefly 
on tlie uppr half, rather broad below, and narrowing gradually 
towards the aperture, which bears four very prominent teetli, 
is sinuatetl deeply between them, and is surmounted by a 
conical quadripartite operculum. Oonothecoi unknown. 

Height (of the largest specimen met with) about \ inch. 

This is a critical species. In general character it closely 
resembles 8. tenella^ Alder ; bixt, after careful examination^ I 
feel little doubt' that it is a distinct form. The stem is zig- 
zagged ; the intemodes, which bend in op})osite directions, 
are so much attenuated below as to have the appearance of 
distinct pieces jointed together rather than of the segments of 
a continuous stem. They arc longer than those of o. teneUa^ 
and rather less decidedly twisted or annulated at the base. 
The calyclcB are about half as large again as those of the 
allied specie's ; th^ want the regular barrc^l-shape of the latter, 
are not rounded off below, but broad and squarish, and do not 
tajier off so decidedly towards the upper extremi^. They 
want altogether the constriction immediately below the 
aperture, vmich, to a greater or less extent, is found in j8. 
tenella. The teeth are very large, prominent, and acuminate, 
and the margin is deeply sinuated between them; while 
in the last-named species they are comparatively iucon- 
^icuous, and the rim is veiy slightly depressed between them. 
The aperture is “ conspicuously squared in tenella^ and 
the operculum rises but little move it ; in 8. gmiculata the 
operculum is prominently conical. The transverse ribs are 
mucli less pronounced, not giving the sharply orenulated 
appearance to the sides which they ao in 8. ten ^ ; and Aey 
extend generally over a smaller proportion of the calycle. The 
contour and set ” of the hydrothecae are very different in the 
two forms, though it is very difficult to give an exact idea of the 
difference in a description. The sides are rounded or curved 
outwards in 8, tenella^ almost straight in 8* geniculata. 

To sum up, the former species has neat, rounded, barrel- 
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fiihaped, strongly ribbed calycles, narrowed veiy decidedly 
towards the somewhat overhanging rim, which bears four 
short teeth, and is very little depressed between them ; the 
latter has large, straight- walled, somewhat broad-based calycles, 
not sharply carinated transversely, narrowing very gradually 
towards the margin, which bears four vciy prominent and 
{)ointed teeth, and is deeply sinuated between them. 

The ramification of h. geniculata is peculiar. Branches 
are given off rarely at right angles to the stem, springing 
fipom the base of a calycle; sometimes two branches are 
developed at opposite points on the same intemode. Not un- 
frequently the mtemodes comprising a shoot do not all lie in 
the same plane ; on the lower portion the calycles face one 
way and a different way above. 

Notwithstanding the similarity in some points to S. tenelhiy 
I believe the present to be a well-established form, which may 
properly be ranked as a species. 

Amongst the Icelandic dredgings 8. geniculata is not un- 
common. 

8ertularella tenella^ Alder, 

I have also met with a characteristic specimen of this 
species. 

EXPLANATION OF THE PLATES. 

Platk VI. 

Fip. 1 . Lafoea grandis^ Ilinckfl, magnified. 

Jhg, % The same, more highly mn^itied. 

JFl^. 8. Lafoea dumoHa^ Fleming, ^awn to the same scale as the pre- 
ce^nff, to show the comparative size. 
lif. 4, CaiyoeUa obliqua^ Hincks, nighly magnified. 

Fig. 6. The upper portion of a calycfe, to show the structure of the 
orifice. 

Ffge* 0, 7. Lafoea frtUicosa, M. Bars, var. gracdlimaf highly magnified. 
Drawn firom Oban specimens. 

Fig$. 8, 9, 10. Lafoea frutieosaf M. Bars, highly m^ified. Drawn from 
Norwegian specimens communicated by Prof. Bars. 


Plat* VII. 

11. Bertudarelia poi^soniVM, Lumssus, var. gigantea, magnified. 
g. 12. The same, of the ordinaiy size. Drawn to the same scale for 
comparison. 

18, 14. SkrtulareUa gemeulata, Hincks, magnified. 

F^. 15. Cafyoeila pgfffnaa, Alder, highly magnified. 

Fig. 16. Lefoea fndusoeaf aL Bars, a slender variety from Shetland, highly 
magnified. 

Plate Vm. 


Fig$n 17-20. CedyodHa quadridentatay Hincks, magnified in diflerent 
degrees* 

Fife* 21-28. Baleciim crenuUUum* Hincks, ma^ified 
JV. 24. CdkgMa syringay Linn., highly notified. 
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XXIII.— *2%*Vc? Notice of a Colhction of Finhes mtkde by Mr, 

Swinkoe in China. Ay Dr. Albkrt* Gunther, F.R.S. 

In the two previouB communications on Mr. Swinhoe’s collec- 
tions of Chinese fishes published in this Journal for 1873 (Sept, 
pp. 239 --250, and Nov. pp. 377-380) the majority of species 
enumerated were from Snanghai, and only eleven from the 
more northern Chefoo. A case just received from this inde- 
fatigable zoologist contained collections made exclusivtdjr in 
the latter locality, adding much to our knowledge ot its 
fauna. The apecnos of fishes collected by Mr. Sw inhoe at 
Chefoo amount now Jo forty-seven. 

1 2. MiMtelas manazo^ Schlcg. 

13. Triads sem^asdata, Girard. 

14. licya jiorosa^ sp. n. 

Allied to Raja mar^iaata. The anterior part of the snout 
is abruptly contracted into a narrow thin appendage ; the width 
of the interorbital space is more than one third of the distance 
of the eye from the end of the snout. Anterior profile un- 
dulated. Teeth in fifty-four or fifty-six series in the upper 
jaw, pointed in the male, flat in the fijmale (as in the majority 
of die species of Rcga). Superciliary margin with a series 
of spines ; rostral process with small stellate asperities ; a 
series of three or four spines in the median line ot the back 
behind the head ; tail with three series of spines in the male 
and with five in the female. The width of tne disk is much 
more than the distance from the end of the snout to the hind 
margin of the ventral fin. Upper parts brown, with the snout 
white ; lower parts whitish, tinged with brown. The skin of 
the lower part of the snout and of the throat is perforated 
with numerous large pores, white in the centre and surroi^ed 
by a black ring. 

The male is provided with a band of hooks near the angle 
of the pectoral nn and again on each side of the head, and the 
anterior mm’gm of the disk is covered with asperities on its 
upperside in its whole length. TTie female is smooth on the 
parts just mentioned, but provided with a broad band of small 
nooks along the upperside of the posterior mai^n. 

Two specimens, male and female, adult, 11 inches brCad. 

16. Trygon^ sp., young. 

16. Hapa1<)genys nigripinnis 
17. Pagrm meybr, Rich. 
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18. Ghrynophrys Sioinhonisj sp. n. 

D. lx* A. L. lat, 55. L. tranav. 6i/15. 

The height of the body is contained twice and two fifths 
in the total length (without caudal), the length of the head 
thrice and one fifth. Eye rather small, one half of the length 
of the snout, more than one half of the width of the interorbital 
space (which is convex), and equal to the height of the sub- 
orbital. Sulxirbital not quite twice as long as high. Cheek 
with seven series of scales. A very slight protuberance above 
the upper anterior angle of the eye. Molar teeth in four series 
above, and in three below. Dorsal spines very strong ; the 
fourth, fifth, sixth, and seventh of nearly equal lengui, and 
half as long as the head. The second anal spine very strong, 
stronger, but not longer, than the dorsal spmes. (jaudal to 
but slightly cmarginate. Pectoral fin extending to the anal. 
Silvery ; a spot at the commencement of the lateral line, the 
operculum, a broad margin of the vertical fins, and the mem- 
brane of the ventral fins black. 

The largest of four specimens is 14 inches long. 

19. Pelof^ japoniemt^ C. &V. 

20. Seriola Lalandii, C. & V. 

21. Caranx airopus^ Bl. Sehn. 

22. Kcheneis naucratea^ L. 

23. Scivena Dmaumieriy C. & V. 

24. OtoUthus aureuaf Richards. Ichth. Chin. p. 224. 

D. 9ja' A. 2/7. L. lat. 86. 

The height of the body is contained four times and a half 
in the total length (without caudal), t^ length of the head 
thrice and three fourths. There are nine scales in a trans- 
vene row between the anterior dorsal spno and the lateral 
line. Snout obtusely conical, not much longer than the eye, 
with the upper jaw slightljr overlapping the lower. Cleft of 
the mouth wid& the maxillary extending beyond the hind 
margin of the orbit. Eye large, its horizontal diameter beW 

S UM to one fifth of the len^h of the head and to the width 
the interorbital space, which is somewhat convex. Canine 
teeth of the upmi jaw rather small. Dorsal spines rather 
•trong, the fourth being the longest and two fifths of the lengrix 
ef Ihe head. Anal spine very feeble. Silveiy, with Immze- 
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colour tinges : liindcr and upper part of the axil of the 
pectoral fins black. 

One specimen, 22i inches long. 

25. Plat^cpphalus japonicwtf Tiles. 

26. Platycephnlus cuUellattiSj Richardson, Ichth. Chin. p. 217. 
D. 1 I 7 I bS. A. 13. L. lat. 160. 

The length of the head is contained thrice and two fifths 
in the total length (without caudal) ; the distance between the 
eyes is more than one lialf of the length of the snout. The 
upper surface of the head is quite flat, the ridges being scarcely 
prominent. Prceopcrcular spines strong, 3ie upper shorter 
than the lower. Lateral line smooth. Urey ; ml the upper 

1 )arts, paired fins, and dorsal rays densely dotted and punctu- 
ated with brown. Caudal fin with two oblique blacK bands 
al)ove, with one below, and one straight band along the 
middle. 

One specimen, 15 inches long. A second, smaller specimen 
was obtained at Shanghai. 

This species is closely allied to jP. insidiatovy from which 
it will be readiJ}^ distin^iished bj^ its much smaller scales. 
The figure on which Ridiardson founded this species is very 
rudely executed, and the ridges are represented in the form of 
thorns : however, the coloration shows that the artist has had 
before aim the same species from which my notes are taken. 

27. Trigla kumuy Less. 

28. Ghirus hexagmmmm^ Pall. 

29. Agrammus SchlegeUi^ GWhr. 

30. Oolnna hmUi^ Schleg. 

81. Gill. 

This species has the chest scaly. A fresh specimen from 
Chefoo shows the following coloration : it is dark brown, with 
an indistinct black longitudinal band along the middle of the 
side; the lower part of the head, the dorsal fins, and the 
caudal are punctulated or finely marbled with blackish and 
white. 

82. Tricmophorichthya temiatua^ sp. n. 

D. 6 1 12-13. A. 12. L. lat. 60. 

About eighteen longitudinal series of scales between the 
second dorsal fin and the anal. The height of the body is 
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two ninths of the total length (without caudal), the length of 
the head two sevenths. Head broader than high, flat above. 
The width between the orbits is less than the diameter of the 
eye, which is one fifth of the length of the head. Snout us 
long as the eye, obtuse, with the cleft of the mouth horizontal, 
the upper jaw being slightly longer than the lower; the 
maxillai^ extends slightly beyond the anterior margin of the 
orbit. The entire head and the chest before, the, vent rah naked. 
Scales ctenoid. Dorsal fins nearly equally high, lower than 
‘the body: caudal obtusidy roundea: the vcntrals terminate at 
a great distance from the vent. Greyish yellow, with two 
brown longitudinal bands on each side — the upper starting 
from the superciliary margin and ruufiing along the base of 
the dorsal fins to the upper caudal rays, the lower from the 
lower {mrt of the eye across the ui)i)er portion of the axil and 
along the middle of the side of the body. 

Two specimens, the larger of which is 3 inches long. 

33. Sj)?iyra}na pingufSy sp. n. 

D. 5 U. A. 10. L. lat. 96. 

The height of the lx)dy is contained seven times in the 
total lengtn f without caudal), the length of the head thrice 
and one fourth. Eye large, its diameter being two elevenths 
of the length of the head and one half of the postorbital j)or- 
tion. Maxillary terminating at some distance in front of the 
orbit. Mandible without lobe in front, armed with seven 
larger teeth on each side, the smaller teeth not included. 
Interorbital space rather convex, narrower than the orbit. 
PwBoperculum with the angle produced into a rounded lobe. 
The origin of the first dorsal fin corresponds to the extremity 
of the pectoral, and is behind the root of the ventral fin. 
The distance between the first and second dorsals is less than 
twice the length of the latter. Above greenish, beneath 
silvery. Fins light-coloured. 

This species has a remarkably round body. Two specimens, 
14 inches long. 

34. Mvgil aoiuyy Basil. 

86. Ditrema Temminckiiy Blkr. 

86. Phurone4*tes asperrimusy Schleg. 

87. PUwronectes variegatusy Schleg. 

38. Synaptura zehray Bl. 

89« ExocestM hrachyeephaluSy Gthr. 

Ann, Mag, N. Hist, Ser.4. FbZ.xiii. 12 
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40. Belone anastormlla^ C. & V . 

41. Saurida tumbil^ BL 

42. Engraulid encraaicholuSj L. 

The common anchovy of Europe. 

43. EngrauUs chefuenaiSj sp. n. 

D. 13-14. A. 31. L. lat. 35. 

Allied to Engraulls rlnnorhgnchuH. 

The height of the body (‘quala the length of the head, and 
is one fourth cf the total (without caudal). Snout much 
pointed, and mucli projc'cting beyond the lower jaw. Teeth 
preaent in both jaws, minute. Maxillary somewhat dilated 
above the maiidlbulary joint, tapering behind, not reaching the 
gill-opening, (rill-rakers tine, closely set. as long as the eye. 
Origin of the dorsal fin ratljcr nearer to tlie end of the snout 
than to the root of the caudal fin. Anal fin commencing at 
a short distance behind the last dorsal rays. Abdomen com- 
pressed, the spiny scutes extending forwards to the gill- 
opening. A blackish spot across the neck. 

Several specimens, 5 inches long. 

44. Pdlona dongata^ Bonn. 

45. ChatO(&8Sii8 punctatuSy Schlcg. 

46. Murevnesox rinereusy Forsk. 

47. Monacanthus septentrionalisy sp. n. 

D. 88-^19. A. 34-36. 

Skin rough, velvetjr. The height of the body is one half 
of the total lengtli (without caudd). Pectoral nn opposite to 
the hind margin of the orbit, immediately behind the base of 
the dorsal spine. Snout with the upper profile scarcely 
convex. Dorsal spine two thirds or three fourths as long as 
the head, compressed and armed with a single lateral series of 
small barbs ; side of the tail without any armature. Dorsal 
and anal fins low. Ventral spine fixed. Uniform brownish 
grey. Caudal blackish, with the interradial membrane 
whitish, and without any cross bands. 

Two specimens. 11 inches long. 

There is a small specimen 4^ inches long in the collection, 
which I believe to be the young of this species, but which 
differs in a remarkable manner by having the dorsal spine 
subtetraliedral, a row of barbs running along each edge. 
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The anterior barbs are much smaller and much closer 
together than the posterior. The upper half of the body 
shows two or three irregular longitudinal bands. 


I may add here that Mr. Swinhoc has quite recently obtained 
at Shanghai specimems of Carcharias lamia (Risso), a species 
hitherto believed to be limited to the Atlantic, and of a 
sturgeon which appears to be the 

Acipenser Dahrynnus. 

Aeipenser Dahryanmy Bum^ril, Nouv. Arch. Mus. iv. p. 08, pi. 22. figf. 1. 

One specimen, 31 inches long. The numbers of shields 
differ a little from those given by Dumdril. Dorsal 12 ; 
lateral 34 or 37 ; ventral 11 ; I). 51. 


XXIV. — On the Dwarf Buffalo of Pennant. 

By Sir Victor Brooke, Bart., F.Z.S. 

To the Editors of the Annals and Magazine of Natural History. 

Gentlemen, 

With reference to Dr, Gray’s remarks upon my p^r on 

African Buffaloes ” in the December number of your Journal 
(p. 499), I would merely ask any person interested in the 
matter to turn to Pennant’s ‘ Synopsis of Quadrupeds ’ and to 
judge for himself as to the correctness of Dr. Gray’s state- 
ments. Pennant, in his description of the Dwarf” (p. 9), 
thus writes, ^^The horns of this animal are in the Museum of 
Royal Society^ described by Grewy page 26,” and upon 
plate 8. figure 3 he figures these horns. 

Turtom having founded the name Bos pumilus upon Pen- 
nant’s Dwarf,” it follows that the horns spoken of and figured 
by Pennant are typical specimens of pumilus.^^ 

In the British Museum are a pair of horns, entered in the 
* Hand4i8t of Edentate, Thick-skinned, and Ruminant Mam- 
mals ’ (1878, p. 82) as received from tlse Museum of the Royal 
Society y which exactly agree with Pennant’s description and 
figure. There can therefore, I think, be no reasonable doubt 
^at they are the identical specimens figured and described by 
Pennant. 

These horns are likewise the typo of Blyth’s Bnhcdtis 
reoHnis. 


12 ^ 
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It is tberefore clear that if I am right in wnsidering jJu- 
haluB redinta to be the male of Boa orachyeem, both those 
names must give way to the older name otpumdua. 

With regard to Dr. Gray’s general remarks on the character 
of my work and the accuracy of my synonymSj 1 do not care 
to reply to them, but leave future workers to judge between 
us. 

Your obedient Servant, 

Dec. »0, 1878. VlCTOB BeOOKE. 


XXV. — Deaoription of a new Sibia^owi theNdgd HtlUf North- 
east Frontlets Bengal. % Major H. H. Qodwin-Austen, 
F.E.G.S., F.Z.Sy &c.. Deputy Superintendent, Topogra- 
phical Survey of India. 

The bird now described as new was obtained during the cold 
season of 1872-73, when I was employed on the Boundary 
Survey of the Ndgd Hills and Munipdr. Other species col- 
lected at the same time, and those lately described in a paper 
read before the Zoological Society, form part of a collection of 
birds I have been bringing together on the north-east frontier 
of India. Lists of these nave been given from time to time 
in the ' Journal of the Asiatic Society of Bengal,’ vol. zzxix. 
part 2, 1870, and vol. xli. part 2, 1872. 

Stbta pulchella, nov. sp., Qodwin-Austen. 

Above ashy ^y, bluer on the head, the two centre tail- 
feathers umber'^rown, terminating (eami colour | inch) in 
rich black, followed sharaly by dark grey. The outer tail- 
feathers are tipped in like manner with grey, but the black 
increases on each feather outwards, and on the last extends to 
its base. Shoulders of wing blue-grey, with a bar of pale 
chocolate-brown coming in at the b^ of the black primary 
and secondary coverts. Quills ^j^-black, the primaries 
edged pale hoary blue; the secoimaries blue-grw, the last 
three are umber-brown, and the lut two are edged narrowly 
on outer web with black. A narrow frontal lumd and lores 
black, extending both over and below the ^e to base of the 
ear-coverts. Beneath ashy blue, with a vinous brown tinge 
upon the lower breast and abdomen. Bill black ; legs homy 
brown ; irides ? 

Length 9'5 inches; wing 4*1, tail 4"85, tarsus 1*8, bill at 
front 0’75, 
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1 shot two sj^imens of this very beautifdlly hut subdued- 
coloured BiKa in April last, when making the ascent of the 
peak of Khtinho, Eastern Burrail range, 'N&gi Hills, at about 
SOOO feet. The bird appeared pretty numerous, in companies 
of four to six or eight, naunting the tops of the rhododendron 
trees, then in full bloom, busily engaged searching for insects 
in tne flowers, and their forehe^, chin, and throat were 
covered thick with the pollen. 

In the ^neral distnbution of the coloration and form it 
resembles n. gracilisy extremely common in tlie same locality, 
but seldom seen there above 6000 feet. 


XXVI . — On the Theory ^ the Process of Fermentation. 

By Dr. H. Karsten. 

Oagniaro de Latour in 1836 recognized alcoholic fermen- 
tation as a physiological process dg^ndent upon living crea- 
tures ; and I subsequently (in the ^ Bot. Zeitung ’ for 1§48 and 
1849) indicated the pathological nature of yeast, i. a. that the 
yeast-cells were not true species of plants, as was supposed by 
Latour (and by Persoon, 1822), but pathological organizations. 
This view is now, after long discussion, making some way, 
in opposition to the opinion maintained by the majority of 
chemists (following Liebig) that fermentation is a purely che- 
mical process quite independent of any vital action. 

Although in 1870 Liebig admitted that alcoholic fermenta- 
tion is dependent on tlie presence of living yeast-cells^ he en- 
deavourea, nevertheless, to preserve his previous opinion to a 
certain extent, by assuming that it was the fluid contents of 
the yeast-cells which effectea the decomposition of the sugar, &c. 
In accordance with the processes of decay in which the 
oxidation of the albuminous materials transfers itself to the 
neighbouring carbon compounds (a view, the incorrectness of 
which I demonstrated in ‘ PoggendorflTs Annalcn,* 1860), the 
process of fermentaiion is supposed to be dependent upon the 
decomposition of albuminous unorganized substances (outside 
fllie ceu according to Liebig’s former opinion, but within it ac- 
cording to his present view), which then also seizes upon the 
surrounding molecules of complex carbon compounds. 

But that even this last conception does not accord with the 
true nature of the process, and that the products of fermentation 
were generated hy the vegetating membrane of the yeast-cell and 
not by its fluid contents, had already been demonstrated by 
me in my memoir on the Chemistry of the Vegetable Cell 
in 1869. 
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Probably Liebig would act have takea idl these ciroaitofus 
ways towards the natural ertplanatioa of the piocesa of fenaea- 
tauon had he known that the yeast-c^Us, even though Uwy 
do not increase (nay, perhaps may diminish) in weight, are 
yet constantly vitally active and engaged in ^ntinual new 
formation, and that during the growth of their membranes 
these ^ally become changed into vegetable acids, lactic acid, 
succinic acid^, and, if we may judge by tlie analogy of other 
proecsstss, into glycerine, alcohol, carbonic acid, fat, &c, 

Pasteur, who has so thoroughly studicul tlie chemical pro- 
ducts of alcoholic fermentation, and so greatly increased our 
knowledge of them, and to wliom we arc indebtcid for finally 
setting free Jiis confr?n^s from the long persistent error that 
fermentation is a purely chemical act — even Pasteur, in his 
fresh attempt to establish a tlieoiy of the process of fermenta- 
tion Com})tos Kendus,’ 1872), stnick upon the same rock, in 
thinking that the chemical processes of fermentation differ 
from a number of other phenomena, and especially from the 
actions of the other vital phenomena, by the circumstance that 
a much greater weight of the fennentesciblo substance is de- 
composed than the weight of the acting ferment amounts to. 
That this view is erroneous in every respect we see at once if 
w(i compare the quantity of nutiiment of any animal with the 
weight of its body, and, on the other hand, consider the con- 
tinual regeneration of the yeast-cells, which was urged against 
Liebig in my ‘ Beitrag zur Geschichte der Botanik ’ (1870)* 

Pasteur also believes that this fact of the inferiority of weight 
of the organized ferment is connected with its nourishment in 
the absence of free oxygen ; and he finds in this the distinguidi- 
ing characteristic of lermentation as compaa’ed with other vital 
processes. Fermentation,” says Pasteur, is a special case 
of a very general phenomenon ; nay, we might say that all 
creatures, under certain conditions, are fermente. If we kill 
any creature, or organ in any cr^ture, or a group of cells in 
this organ, by suffocation, by cutting through nerves, &c., the 
physical and chemical life in them will not immediately cease, 
it will continue ; and when this takes place under such condi- 
tions that free oxygen (interior or exterior) is wanting, then 
the organism, the organ, or the ceUs will necessarily aerive 
the heat which they req^e for their processes of nounshmeUt 
and growth from the substances surroundinff them : they will 
consequently decompose these, and we shaU see the pecuUax 
character ox fermentations appear, when the amount of heat 
developed represents the decomposition of a quantity of fer- 

* * Harz-, Alkohol- und Milchaaursgahmxig/ 1871, p. 70, from tha ^2Ssit- 
Bohr, dea (Bsterreich. Apotheke-Vereinea,* 1870-71. 
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mentcdcible substances which is distinctly greater than the 
weight of the substance set in motion by the organism, the 
organ, or the cells.’’ 

Pasteur, who seems here to agree with my opinion (first ex- 
pressed in the ^ Botanische Zeitung ’ for 1848) as to the vitality 
and faculty of increase of cells (e. y, secretion -cells or embryonal 
tissue-cells) which have become diseased by abnormal condi- 
tions of nutrition, nevcrtlicless, led astray by coiTCctly ob- 
served but erroneously interpreted facts, mistakes the nature 
of a whole group of these pathologico-nccrobiotic vittd pro- 
cesses. The observation that becr-yeast growing upon the 
surface of a solution of sugar absorbs atmospheric oxygen, 
and converts it into carbonic acid without juroducing alcmiol, 
whilst the same yeast when carried beneath the surface of 
the fluid by shaking prisluccs alcoliol as well as carbonic acid, 
has misled Pasteur to tlic assumption that oxygen regularly 
suppresses alcoholic fennentation. 

Assuming that Pjisteur’a statement is correct, and that yeast 
floating on the surface of a solution of sugar produces no 
alcohol, this does not prove that oxygen in such small quan- 
tities as the fluid dissolves prevents the formation of alcohol, 
and that the submerged yeast does not come into contact with 
oxygen. As fermentation is due to continuous regeneration 
ana increase of the ycast-cells, and for the production of cells 
oxygen must necessarily h»nd its aid unless all our observa- 
tions are at fault, Pasteur’s proposition that oxygen uncondi- 
tionally prevents alcoholic fermentation must need modifi(*ation 
as follows : — that the unobstructed action of the atmospheric 

S en upon yeast-cells prejudices their property of furnishing 
ol and carbonic acid as products of me assimilation of 
mpe-sugar, inasmuch as it induces the cuticularization of 
the membrane of the yeast-cells (that is to s^, its partial con- 
version into a resinous, fatty substance), ft is well known 
that masses of yeast, after being dried in the air, furnish more 
alcohol on distillation than frcsli undried yeast ; and all sorts 
of daily experiences with saccharine fruits and solutions seem 
to atana in opposition to Pasteur’s views. 

Recently Pasteur has been confirmed in his opinion formed 
upon the observation of vegetating yeast by the analogous in- 
terpretation of a second fact, likewise correctly recognized. 

Couverschel long ago (Poggend. Ann. xxii. 1831) ob- 
served that ripe sac^ariiic fruits, when kept in carbonic acid, 
were apparently well preserved for a long time, but at last 

J aased into alcoholic fennentation with indications of decay. 

’aateur repeated this experiment, and found that plums, 
grapes, melons, all acid fruits and many others, when kept in 
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carbonic acid for a time, passed into a state of alcoholic fer- 
mentation, 'whilst they still ajmeared externally to be perfectly 
sound and well-preserved. From twenty-four plums which 
bad lain for a few days in carbonic acid, and had almost im- 
proved in apparent soundness and firmness of flesh, he obtained 
6*5 grms. of absolute alcohol. In this case also Pasteur de- 
rives the alcoholic fermentation from the absence of os^gen. 

I also obtained an alcoholic distillate from grapes and plums 
under similar circumstances, not only when they were pre- 
served in carbonic acid, but also in hydrogen or in an air-tight 
vessel in atmospheric air (in the latter cose the oxygen was 
probably soon converted into carbonic acid by the ripe fruits). 
Although no trace of mould or other signs of the commence- 
ment of decay could be recognized, 36 cub. centim. of distillate 
contained 2*8 vol. per cent, of alcohol. 

Moreover plums which had been kept for an equal time in 
pure oxygen (prepared by the ignition of chlorate of potash) 
with hydrate of mUuh also furnished an alcoholic distillate ; 
nay, npe figs which had Iain in ozonized air showed signs of 
alcoholic fermentation by their odour and the commencomont 
of ycast-forraation in their colls. Under these circumstances 
also, just as when they had lain in carbonic acid and in hydro- 
gen gas, the fruits retained their normal sound appearance for 
weeks, and were not attacked by mould, whilst other similar 
fruits lying in the air had long been aecayed and mouldy. 
On those plums whicli, as described^ had been preserved undEw 
pure oxygen gas, a partial production of mould had certainly 
commenced ; but for the purpose of distillation twenty-four 
well-preserved fruits, of jierfectly sound appearance, with no 
signs of mould, were selected. Borne similar fruits were ex- 
amined microscopically, and proved to be free from Fungi in 
the interior also. 

Even in those experiments which furnished a distillate with 
a neutral reaction, alcohol was obtained, but 1 per cent, less 
than in those in whicli carbonic acid was employed. Other 
grapes and plums which were exposed to we atmosjihete 
showed no trace of alcohol even when distilled over platinum- 
black, ' 

Consequently the fruits wliich in other reacts appeared 
sound, ivere mected and passed into alcoholic fermentanon by 
excessive action of oxygen jiwt as by other gases injurious to 
the normal assimilative activity, although (to judge from the 
results of distillation) this occurs rather later m oxygen gas 
than in the gases employed in the other experiments* 

The exclusion of oxygen, therefore, is not the immediate 
cause of alcoholic fermentation and allied phenomena in ihe 
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organs and tissues fitted for them^ but the abnormal woceeeea 
of development of the embryonal cells contained in the tissue- 
cells f cal^ forth hy physico-chemical agencies, in the presence 
of sufficient (quantities of grape-sugar or otner bodies^ cor-* 
responding with other processes of fermentation and decom- 
position. Alcoholic fermentation, therefore, like the other 
processes of fermentation and decomposition, nas its foundation 
in the necrobiosis of the organs and tissues in question. 

The fruits are suffocated in the oxygen gas, and in the other 
gases employed, just as they arc killed in every pure gas, in 
water free n:om air, by mechanical injuries, <S:c. ; the normal 
process of maturation is interrupted, in consequence of which, 
and the presence of sugar in tneir cell-fluid, the cellules con- 
tained in the latter or their endogenous new formations 
acquire the nature of yeast-cells. In figs and grapes this may 
be recognized* very easily even from the form of the yeast- 
cells thus produced j whilst in plums, as in the gooseberries 
which 1 employed formerly (aae ^ Botanische Zeitung,’ 1848) 
in exj)eriments on fermentation in hydrogen gas, the newly 
formed cells acquire a globular form. 

Even here it is proved that the kind of biological process 
of the cell-generations which develop themselves within dying 
tissue-cells is dependent upon the cnemical nature of the cell- 
fluid and the matter and forces acting from without. The 
Vibrios and Bacteria do not originate putrefaction, nor does 
yeast originate fermentation, but rather the forms which the 
cells acquire are determined by the nature of the nutritive 
material. If the fluids are predominantly albuminous, putre- 
faction ensues with Bacteria and Vibrios ; if they are saccha- 
rine, fermentation takes place with yeast, as I nave demon- 
strated in my ^ Fkulniss und Ansteckung ’ (1872, p. 2). Nay, 
according to the different chemical nature of the fluids, varia- 
tions of these processes will occur, presenting in their course 
the greatest similarity to the biological processes of normally 
assimilating secretion-cells. But in reality these morbidly 
(kveloped cell-^nerations are completely different in their 
nature from the latter. 

* In figs we may moat easily oonvince ouraelvea of the production of 

C ' -ceils within the tiasue-cells daring the aojouru of the ffuit in car- 
add, if we add to tho microscopic section of such a fruit a portion 
of a solution of cane-sugar or sugar or milk, and then observo it for some 
rime. This object may be cemented down like a microscopical prepara- 
tion ; and it then slowly but surely shows the growth of tne yeast-cells. 
Figs which had lain for eight weeks in carbonic acid without showing any 
signs of mould or chaag^ much in form and colour^ but which had a 
tmotts-add odour, were espetdally fittod to exhibit this development 
the grape-sugar yeast 
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The socrction-cellH are Bubjected to the creative activity of 
a composite organism, the preservation and regeneration of 
which they Hubaerve ; their task is synthesis. On the con- 
trary it is the office of these ferinentB to decompose dead and 
dying organic substances into their simpler com]>ound8, and 
to prepare them for decay ; their task is analysis. To regard 
these torment-cells {] lyaterophymata) as equivalent to perfect 
organisms shows a complete misconception of their true nature. 

Schaffhaiisen, November 187^. 
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May 8, 1873. — Francis Sibeon, M.D., Vice-President, in the Chair. 

** (Contributions to the Study of the Errant Aimelides of the 
Older Palieoasoic Eocks/’ IW 11, Alljcyne NrcnoLsoii, M.l)., 
l).8c., M.A., Ph.l)., F.E.S.E., Professor of Natural History in 
University (Allege, Toronto. 

In this communication the author endeavours to eluddato the 
abundant and obsenre organic remains which are found so com- 
monly in the Palaeozoic roi*ks, and cs])ei‘ially in the Silurian strata 
of Britain, and which are gtmerally known by the vague and con- 
venient names of “ Kucoids,” “ Aunelide-burrows,^^ and “tracks.” 
After expressing his opinion that the first step towards the study 
of these obscure fossils lies in the provisional grouping and naming 
of the more marked forms which are already known to exist, the 
author proceeds to divide the remains under consideration into 
two ^at groups. In the first of these groups are those fossils 
which are truly the burrows of marine worms, as distinguished from 
mere trails and surface-tracks. Borne of these burrows (Scolithus) 
are more or less nearly vertical in direction as remrds the strata 
in which they are found ; and they are to be looked upon as being 
true burrows of habitation. In this section ore nlaoed the genera 
ScolithxiSy Arenicolites, and Histiodemm, Other burrows are of a 
totally different nature from the preceding, and may reasonably be 
compared to the burrows of the recent loWorms. These burrows 
run more or less horizontally as compared with the laminar) of depo- 
sition, or they i^netrato the strata obliquely. They are not bur- 
rows of Imbitation, but are wandering tunnels excavated by the 
worm in its search after food. The fossils of this group, there- 
fore, as preserved to us, are not the actual burrows themselves, 
but the burrows filled up with the sand or mud which Ihe worm 
Iw pMsed through its alimentary canal. The burrows of this 
kind (including many forms previously described under the names 
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of Chondrites, Palceophyeus, Slc»% the author groups together under 
the nivme of Plnmlites. • 

The second great grou^) of Annelide-remains comprises genuine 
surface-trails or “ tracks, * which of necessity newer pass below the 
surfa<*e of the lied on which they occur. Home of these remains, 
such as Crossopodia, are, b(»yoTid doubt, due to the operation of 
marine Annelides : but it may b(‘ a matter of question whether 
have in these cases th(‘ actually petrified l>ody of the wonn, or 
merely the track produced by tho f»aMsage of the animal over the 
surface of the mud or sand. The author, h()we\er, gives reasons 
for btdieving that thti latter explanation is truly th(* correct one. 
Other fossils Ixdonging to this group (such as Mynanites) are 
equally, beyond doubt, produced by the operations of marine 
animals ; but it rtunains quite uncertain whether they have been 
formed by Annelides, CVustaceans, or Mollusks. Lastly, there are 
remains w^hich appear to be really casts of the surface-trails of 
Aimolides or other marine creatures, and which, therefore, are 
elevaW above the surface of the bed on which they occiu*. Such 
remains may readily l)e confounded wdth those htdonging to the 
genus Planolites, from which they are only distinguishable by the 
fact that they are strict ly couthu'd to a single siiifjvce of deposi- 
tion. To fossils of this natun^ the author proposes to restrict 
the generic title of Nemsrtites. 

Finally, tho author describes some singular tracks apparently 
produced by Crustaceans Indonging to the genus Cemtiocaris, and 
for which he proposes the gmieric name of Caridoliies. 

I’he following list comprises the species of fossils described in 
tliis communication ; — 

A. Bubbowb. 

I. Genus Abkbiootjtes, Halter. 

1. Areiiicolites sparsus, Halter. 

2. didymus, Salter. 

3. robustus, JS^ichoUon, 

U. Genus HcoTiiTHUS, ITaJdeman. 

4. Hcolithus canadensis, Billirujs, 

6. linearis, llalL 

6. vertiealis, Uall. 

in. Genus Hibtiodkbma, Kinahan. 

7. Histioderma hibeniicum, Kinahan. 

IV. Gtenus PiJLNOLiTES, Nicholson. 

8. Planolites vulgaris, Nicholson. 

9 . granosus, Nicholson. 

XO. artioulatus, Nichokon. 

B. Tams. 

V. Genus Cbossopodia, M‘Coy. 

1 1 . Crossopodia sootica, M^Coy. 

X2. — — lata, M*Coy. 
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VI. Genus Neioebtiteb, M^Leay. 

13, S'emertites Ollivantii, MurcfUs&n. 

14, (PalaBochorda) major, M^Coy, 

15 , (PalaDOchorda) minor, M^Coy. 

Vll. Gbnus MTHiAiaTics, M*Loay. 

13, Myrianitos tenuis, M^Coy. 

17. Murchisoni, Emmons. 

C. Appendix. 

VIU. Genus Cabibolites, Nicholson. 

18. Caridolites WiJsoni, Nicholson. 


June 19, 1873. — William Spottiswoode, M.A., Treasurer and Vice- 
President, in the Chair. 

“ Experiments on the Development of Bacteria in Organic Infu- 
sion.” ily C. C. PoDE, M.B., Demonstrator to the Begins Professor 
of Medicine, and B. Eat Lankesteh, M.A., P'ellow and Lecturer 
of Exeter College. 

The following passage from Dr. Charlton Bastion’s ^ Beginnings 
of Life’ (vol. i. p. 429) induced us to make experiments similar 
to those mentioned in it, with the view of testing the correctness 
of Dn Bastion’s conclusion as to matter of fact : — 

“ On the other hand, the labours of very many experimenters 
have now placed it beyond all question of doubt or cavil that living 
Bacteria, Toruke, and other low forms of life wDl make their appear- 
ance and multiply within hermetically-sealed flasks (contain]^ or- 
ganic infusions) which had been previously heated to 212^ F., 
even for one or two hours. This result is now so easily and 
surely obtainable, os to make it enme within the domain of natund 
law.” And in a note is added, **ln a very large number of 
trials I have never had a single failure when an infusion of 
turnip has been employed ; and from what I have more recently 
seen of the effects pr^uced by the addition of a very minute 
fragment of cheese to such on infusion (see App^dix C, 
pp. xxxiv-xxxviii), I fully believe that in 999 cases out of 1000, 
n not in every case, a positive result could be obtained.” Thou^ 
this is one out of a great number of statements made by Dv, 
Bastian upon which he bases speculations as to the prevalence of 
spontaneous generation or archebiosis, we think it necessary to 
state that we have not considered that (which is a question of 
interpretation) as the point at issue, but merely the question of fact 
as to the app€«uimc6 or Bacteria in what may be considered, accord- 
ing to our present lights, infusions duly guarded from inoculatioii. 
The point under discussion is one os to a fact in the natural 
history of Bacteria^ in a further study of which we are occupied 
at the instance of the Badcliffe Trusty ; and we believe that a 
more precise knowledge of the life-history, life-conditiona, and 
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various forms of these organisms is necessary before the hypothesis 
of their spontaneous generation can serve as a safe guide in 
scianHiic investigation. 

The experiments rcn^orded below were mode with infusion of 
hay and with infusion of turnip, sometimes with the addition of a 
few fragments of pounded cheese. It is necessary at once to 
call attention to th^ precautions w^hich we have taken, and which 
we think are indispensable: — 1. Becognizing the fact that the 
presence of lumps is a possible source of error, we excluded these 
from our infusion, cither by filtration or by decantation. 2. To 
ensure the satisfactory exposure of the whole contents of the tube to 
the boiling temperature, we, as a rule, completely submerged our 
experimental tulx's in boiling water for a period varying from 
five minutes to half an hour. 3. The substances us^ in pre- 
paring the infusions being necessarily of a very heterogeneous 
nature, wo always examined samples of the infusions before and 
after boiling, at the time of closing the tubes, and were thus able 
to dete^ne whether any change had taken plat'e in the visible 
particles contained in the fluid after a lapse of time. 

The microscopes used by us throughout, working side by side 
with samples from the same mf union, were a llartnac*k’s Htative VIII. 
objective No. 10 4 immersion, ocular 4, belonging to the anatomical 
department of the University Museum, and a large Powell and 
Lealand belonging to the P^clifPe Trustees, w^hich is provided 
with a and a 75*^ objective. The former of the two English 
glasses was more usually employed than the latter, on account of 
its greater convenieuce in manipulation. 

Appearances in freshly prepared infusions , — Since the objects 
seen in such infusions aro remarkable, and have doubtless some- 
times led to error in subsequent examination of infusions, we may 
draw attention to them now. In sucli freshly prepared infusions 
we have not unfrequently seen appearances agreeing very closely 
with some of those flared by Br. Bastian in his b^k as coming 
into existence after boiling, sealing, and preservation in a warm 
chamber. A froshly nrepared and boiled strong infusion of hay 
may present shreds ot vegetable fibre, a conaidorable number of 
BaeteHwn termo (some two or three to the field), minute, 
highly refringent spherules, varying from the sixe of a blood- 
oorpusdle to the smallest sixe visible ; and such spherules are 
olt^ present in pairs, formpg figure-of-S-shaped bodies, both 
smaller and larger wan Bacterium and of different optical character. 
Further* duml^bell-shaped bodies are not unfrequently to be ob- 
served cl similar form and sixe to Bacteria^ but coarser in outline ; 
they dissolve on addition of HCl, which Bacteria do not*. All 
these bodm exhibit constant oscillatory (Brownian) movements. 
The addition of new cheese to such an infusion (as shown by 

s In tbs most ssTsfnlly gnstded of the exparimenU published by Dr. Child 
s few years since in *Prooeedings of the Eqyal Booiety/ a very small 
nnmber of bodies similar to tfaeae were obtained ; and we suggest that they were 
of the same nature. 
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exammation of a timple infusion of new cheese taken bv itself) 
adds a considerable number of highly ref ringent spherules of vaiioiis 
sizes (oil-globules) and finely granular flakes, also a few Bacteria 
and (if the <»heoHe be not quite new, almost certainly) fungus-myoe- 
liom mid conidia in quantify. 

Presh-boiled turnip-infusion alone may contain so very few 
dead Bacteria that none are detected with the microscope, or only 
one in a drop. It presents a greal number of minute, highly re- 
fring^mt sphcruleH, varying in size from inch downwards, all 
in most active oscillatorv movement. Hhn'ds and filaments of 
various sizes and character also ar€» found, and a few finely 
granular fiakos al>out inch in diamcier. The addition of 

cheese brings in, of course, the obje(*ts enumerated above as 
belonging to it. 

Vinibuity of Bacteria , — It is perhaps necessary to say, before 
proceeding further, that wo have satisfied ourselves that, in infu- 
sions of the optic»al character of those used, the multiplication of 
Bacteria makes itself obvious by a cloudiness. Hence, though we 
have not remained content with that evidence, the retention by 
such a limmd infusion of its limpidity is a proof of the absence of 
Bacteria. We also should mention, what is well known already, 
that in a closed tulie or bottle, after such a cloud (of Bacteria) h^ 
developed, the Bacteria at a certain period cease to multiply and 
settle down as a fine powder, leaving the fiiud again clear. Such 
precipitated Bacteria remain ^changed in the fluid for a long 
period (weeks certainly, perhaps ^oars), and can he readily shaken 
lip and at once recognized by microscopic examination ; they are, 
moreover, not destroyed by boiling : nence it is not possible to 
miss the detection of a development of Bacteria in a limpid tumip- 
mfusion, examined daily for three weeks or more by the mkei 
Cfye, and finally, after agitation, by means of the microscope. 

Sbbixs a. Nov. 23ra. Ea^erimenU^ with hay^nfmwn * — An in- 
fusion was prepared by pouring water of about 90® C. on to 
chopped hay. The infusion was of a dork sherry-colour ; reaotkm 
slightly add. The glass tubes used in this and subsequent experi^ 
ments wore about five inches in length, of half inch l^re, rounded 
at one end and drawn out to a capillary orifice at the other. 
The infusion in these and subt^uent expmments was introduced 
by heating the tube and plunging i1» capillary beak beneath tibe 
surface of the expeiimentaf Hqmd during the cooling of the expanded 
air, until the tune was about one thvd or half filled. Tubes 
2, 8 were half filled with the hay-infusion previously filtered, the 
liquid was boiled in the tube, and the capillary beak fused, as hwly 
as possible, during ebullition 

* The tubes were sealed at the moment of removal fhmi the flame over which 
they had been boiling. In eveiy oase a subsequent reeurrenco of ebullition 
was observed during tn8'Nx>olmg of the upper piwt of the tube. Dr. Boberts, 
of Manohester, has suggested mat the oocurrenoe of Bacteria in tabes thus 
sealed may br explained by their in«draught, together with a oertain amount 
of air, at the moment of olosnre; but the experiment* of fianderson, recently 
confirmed Cohn, have shown that contamination of fluid* by Bneferia only 
takes place through the medium of impure surfa<Mis or liquids. 
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Tube« 4, 6 were similarly treated, >^ith the dilferenee that a 
smaU quantity of cheese, in a very fine state of di\i8ion, had been 
added to this portion of the hay-infusion before its introduction into 
the tubes. 

Tubes 6, 7. Quantity and ehanict<»r of tlie infusion as in 1 , 2, 3, 
but the tubes sealed \rithout pnmoim t^t»ullition. 

Tube 8. Quant it V and character of the infusion as in 4 and 5, 
but the tubt* sealtMl vvitliout previous ebullition. 

Tubes 9, 10, 11. Quantity and character of the infusion as in 
1, 2, 3, but rendered slightly alkaline with KUO. {Sealed approxi- 
mately during (‘bullition. 

All these tubes (1 to 11) were after closure completely sub- 
merged in boiling w’at(*r for fifteen minutes, and were then pre- 
served in a hot-air bath, varying in temperature from C. to 

c. 

Microecopie atnl 'iialetUege up/tearatices of the ha fusion at iliA 
time of sealing the — The infusion in tul>os 1, 2, 3, B, 7 w’os 
clear and pellucid, that in tubes 4, 5, 8, 9, 10, 11 was hazy. 

Microscopic examination gaie the result indicated above, as to 
the appearances of freshly preparcnl hay and liay-and-choese in- 
fusion. 

Sahsequent appearances of the infasum in Tubes 1-11. — The tubes 
with infusion which was pellucid at the first were found to retain 
this character for several weeks, being preserved in the air-bath 
and examined from day to day. The hazy infusions were opened 
after four days, and their c^ontenis found to ho unc‘hanged. 

A portion of the same hay-and-cheese infusion, boiled and pur- 
posely contaminated by preservation iu an uucleancd beaker, was 
tound after four days tube teeming wHth Bacterium tenno exhibiting 
vital movements. The jicllucid infusions were subsequently ex- 
amined with the microscope at different times and found to be 
unchanged. 

SsiilES B. Nov. 25th. E,rperiwenis with iurnip-and’-cheese in^ 
fusion^ — An infusion w’as made with 700 grms. sliced w^hite turnip 
and 1000 grms. water, to which about 1 grm. finely minced new 
cheese was added, the jug containing the mixture bring maintained 
for four boon on a sand-bath at a temperature of 45°-^5^ C. 

The infusion was now filtered; sp. gr. of the infusion 1011*1. 
Baaotion slightly arid. 

Tubes 12, 13, lA Healed cold. Hubmerged in boiling water for 
thirty minutes. 

Tii^ 15, 16, 17, 18, 19. Sealed approximately during ebulli- 
tion. Submerged iu boiling water for thirty minutes. 

3^ tubes were preservea in the air-bath as in Series A. 

Mieroseopie and naked^eye appearances of the infusion at the time 
of sealing me tubss^^Tho hquia in all the tubes was perfectly clear 
and limpid. A few shreds and fii&es wore obvious, which appeared 
to be derived from the fllter-pa^ and from the slight precipita- 
tion of albuminous matter. The microscopic appearances w*ere 
those above described as characterixing such infusions. 
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SiihBequent appearances of tJte infusion* — ^The infusion in all the 
tubes was found on examination day to day to retain its lim- 
pidity. Subsequent microscopie examination or all the tubes at 
various periods subsequent to the closure of the tubes (from four 
days to three weeks) yielded no indication whatever of a deve-^ 
lopment of Bacteria or other organisms, nor of any change. A 
]K)rtion of the same infusion placed in an uneleansed beaker for 
comparison was milky and swarming with Bacteria after three 
days. 

Hseibb C. Nov. iiSth. EA'peAments v ith turnif>-<iwi-<iheese infu^ 
sion.— The infusion similar in all respects to that in series B, but 
prepared with a somewhat larger proportion of turnips; there- 
fore of higher specific gravity, w hich was not numerically deter- 
mined. 

Tubes 20, 21 , 22, 2.'1. Boiled and sealed approximately during 
ebullition. Not subsequently submerged. 

Tubes 24, 25. Boiled and sealed approximately during ebullition. 
Subsequently submerged in boiling water during thirty minutes. 

The tubes were preserved in the air-bath as in Series A and B. 

Seeies 1). Nov. JlOth. — An infusion prepared as in Series B and 
C, but brought to a sp. gr. 1031 bv evaporation after filtration. 

Tubes 26, 27, 2S, 29. Sealed cold. Subsequently submerged in 
boiling water for thirty minutes. 

Tubes 30,31. Boiled and sealed approximately during ebullition. 
Not subsequently immersed. 

Tubes 32, 33. Boiled and scaled approximately during ebullition. 
Subsequently submerged m boiling water for thirty minutes. 

Appearances in the infusions, Beries O and Z>, at the time of sealing 
and Emerging* — The appearances in the freshly prepared infusion 
were similar to those described above as chara^riaung such infu- 
sions. 

Subsequent naked-eye examination of the tubes did not reveal 
the slightest change j they remained limpid. Specimens from each ’ 
group were opened and examined with the microscope after four 
days, and the microscopic characters found to be unchanged : the 
liquid was perfectly sweet. The remaining tubes were exaatuned 
at intorvalB before the end of December, being maintained during 
the whole time at a temperature of 35*^ to 4(rC. in the air-bath ; 
they equally proved to have remained unchanged when opened and 
examined witli the microsoope, and were also free from unpleasant 
smell. 

SxBiEB E. Nov. 28th. — Six porcelain capsules were heated to 
redness, and nearly filled with tne tumip-inwion used in Series 0. 
They were placed on the air-bath under a ^^s shade. 

Capsules 1, 2. The infusion was unboiled. 

Capsule 3. The infusion was boiled in the capsule. 

Capsule 4. The infusion was introduced after it had been boiled 
for five minutes in a superheated test-tube. 

Capsules 5 and 6. The infusion was that used in capsule 4, but 
a drop of distilled water was added to each of these two capsules. 
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After four da^s tho infusion in capsulos 1, 2, 5, and 6 was found 
to be teeming with Bacteriwn temw and Bacterian iilamonts. 

Oapsule 3 was found to be cracked, and hence was discarded 
(it swarmed with Bacteria). 

Capsule 4 was perfectly free from or^nisms, and remained so. 
during a fortnight, when a fungus-mycelium made its appearance 
on the surface. 

SsBiES F. Dec. 10th. — A strong infusion of turnip and cheese, 
prenared as in Series B (sp. gr. 1013), was boiled in an eight-ounce 
flasK for five minutes. Three common test-tubes were superheated 
and placed in a beaker to support them. 

No. 1. The infusion was poured in, and with it one drop of 
distilled water. 

No. 2, The infusion was poured in and thus left. 

No. 3. The infusion was poured in and again boiled for two 
minutes. 

These and the flask containing the remaining infusion were left 
on a shelf for one day; on Dec. 11, there being no cloudiness in any 
of the four, they were placed on tho top of the hot-air bath. On 
Deo. 13 No. 1 was found to be swarming with Leptothru^^^vo^Ya^ 
and free BacUritm tenno. 

No. 2 also was cloudy and swarmed with v^hat Cohn calls the 
rosary-chains. No. 3 was absolutely free from all development of 
life, and was perfectly sweet and limpid ; so also was the fluid in 
the original flask, a large one capable of holding eight ounces. 
How is the development of Bacteria in No. 2 to be explained? 
The oxigioal fluid remains pure ; the fluid in No. 3, which was 
reboiled, remains so too ; the tube itself, No 2, had been heated 
red-hot and could not be a source of contamination. One s 
attention was therefore directed to the conditions of the passage 
of the fluid from the flask into the tubes ; and here an explaua- 
ti<m at^noe offered itself. The largo flask hcol wo^ hern super- 
hscUed ; its lip was still dirty, laden with Bacteria n?ady to con- 
taminate fluius as they poured from it ; hence tho contamination of 
the fluid in test-tube No. 2. The validity of this explanation can- 
not be disputed, because it is known that such glass surfaces, 
unless specially deansed, invariably contaminate infusions exposed 
to them. 

Sbbibs G. Feb. 11th. — Tho publication of Dr. Burdon Sander- 
son’s letter, describing some experiments made by Dr. Bastian, 
induced us to make a further series of experiments with impor- 
tant modifloations. We had expressly avoiaod the introduction of 
wr thing like visible lumps of solid cheese or turnip into our 
mfomons during their ebullition, believing that such lumps wore 
a possible souroe of the exclusion of Bacteria or their germs from 
the killing influence of the boiling temperature. This precaution 
we had supposed (in the absenoe of any statement to the opposite 
effect) to have bMn taken by Dr, Bastian in the expeiments 
adduced by him in the ‘ Beginnings of Life.’ The presence of such 
lumps was publicly sugge^ed in discussion at the British-Asso- 
Ann, As Mag. N. H. Ser, 4. Vol xiii. 13 
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ciation Meeting at livorpool as a source of fallacy, and has been 
demonstrated to be so by Dr. Ferdinand Cohn in expimments 
made \iith pt^as and infusion of peas (‘ Beitrage «ur Biol<^ der 
Pflansen/ Breslau, 1872). Further, we had hmited the bulk of 
our infusions and th© size of our experimental tubes, in view of 
the obvious considt'ration that the larger the mass uud area to be 
guarded against continniuation the greater iht' rhance of failure 
in that resjiect. Thirdly, it had not (weurred to us to make use of 
vessels in these expenmeuts of a torin so inconvenient and diffi- 
cult to thoroughly guard against effects of “ spluttering,” and to 
thoroughly heat by boiling, as tlio rt'fort. !\or could we guess, 
in the absence of any din^chons on that ])oiiit from Dr. Bastian, 
that it was desirabh* to exclude the nnd of the turnip from the 
preparation oi the infusion. I'he correspondence in ‘ Nalun\’ 
however, indicat'd that ** pouudeil cheese (necessarily in a comb- 
tion of solid lumps) vv’as added (in some (‘ases) to his 
veMeh aftt>r the turmji^Lnfmuin^ and v^as present during ebullition. 
It also iinpottred that retorts capable ot holding two ounces wore 
the vessels used; wliilst, on grounds not given, it was considered 
advantageous by Dr. Bastian to peel the turnips before slicing 
them. 

The follow'ing experiments were a(*cording!y made : — 

An infusion of turnip (minus the* rind) was prepared and ffltored ; 
it hod sp. gr. 1012*7. in the experiments Kos. J34 to 47 tvio ount‘e 
retorts were used, and the bulb half dllod with the experimental 
infusion. 

No. 34. The infusion neutralized with KllO. About two grains 
of pounded choose in pellets added to the retort. 

Nos. 35, 36. Infusion not neutralized. About two grains of 
pounded cheese in pellets added to the retort. 

Nos. 37, 38, 3U. 'Jlie simple infusion. 

No. 40. The simnle infusion, to which w^ero added a few drops 
of an emulsion of cheese prepared with some of the iumip-infu* 
non and new cheese, the emulsion having been filtered. 

No. 41. The simple infusion. 

Nos. 34 to 40 w’en* boiled for fiv© minutes ; they were then pre- 
served in the air-bath at a temperature or3.'!>° C., and scaled approxi- 
mately during ebullition. Four of them, including No. 36, were 
subjected to a further boiling of fifteen mmutes in a water-bath 
after sealing. 

No. 41 was boiled for five minutes and placed on a shelf with 
its mouth open. 

Suhseqttmi appearanc$» %n Retorts Nos. 34-41. 

On Feb. 15th Nos. 34, 36, 37 were opened and found to be 
perfectly sweet and free from a development* of Bwieria or other 
or^isms. 

No. 41 was observed to be perfectly limpid, and is so still 
(March 17th). 

On Feb. 27th Nos. 36, 38, 39, and 40 wwe opened. With the 
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exception of No. 36, they were perf<x5ily sweet and free from 
omnisms. 

NOw 36 had a sli^tiy fentid odour and h wanned with rather 
long Buc^ria — that is, Bacteria longer than the (omnion B, temvoy 
which develops in infusions open to ntmospheric air, but not quite 
of the form of iho Bacillus suUilis of the butyric fermentation, 
which is stated to appear in some infusiotiH, r, </. milk, to w’hich 
the access of atmoMphoric air has been entirely pre\onted. It is 
to he noticed that in this series the only retort in which Bacteria 
made their appciarance was one of those in which small lumps of 
cheese wore present dunng the subjection of the flask to the 
process of ebullition and subsequent immersion in boiling water. 

This result induced us to make a further series of differential 
expi^riments, bearing upon the influem^o of the state of aggro- 
gaaon of the cheefw^ introduced into the turnip-infusion. 

Herihs ir. jMar<*h r^th. — A t uni ip-infusion was prt'pared as in 
Series B ; found after filtratjon to ha\e sp. gr. 11 13*5. 

Tubes similar t^ thosi' used in Senes A- 15, and half filled, were 
used. 

TuIk's 42, 43, 41. T1h» simple infusion was poured into the 
tube, BO as to half fill it : a lump of cliei*Ht* the si/^ of a pea was 
then ad(le<l. Sealed cold. 

Tubes 45, 4fi, 47. To the turnip-iiiluKiou, before introduction 
into the tub<^H, an emulsion of elieese preparwl with t nrmp-iufnsion 
and strained through a pic(»e of cambric wns added. The tubes 
were then half filled witli this mi\lun* and si'uled cold. 

Tubes 48, 49, t50. The same as 42, 43, 44, but s<‘aled approxi- 
mately during ebullition. 

Tubes 51, 62, 63. The same as 45, 46, 47, but sealed approxi- 
mately during ebullition. 

All the tubes, 42 to 63, w'^ere completely submerged during five 
miimtos in boiling wator, ani subsequently presen ed in the air- 
bath at 36^ C. temperature. 

On March 13th the contents of the twelve tubes were examined 
with the microscope. No. 46 had been broken in the boiling. The 
five remaining tubes whicli had been prepim^d wdth cheese in the 
finely divided condition ^ere found to be ontuvly devoid of life, 
the infusion microscopically and otherwise unchanged. Of the six 
tubes prepared, each with a small lump of cheese, no organisms 
were ^tected in 42 and 44 ; but in 43 and 4f) a few donate 
Bacteria were observed (in the proportion of about two to the field 
of a Hartnack’s system 10). In 48 and 60 the fluid was swarming 
with dongate Bacteria and true Bacillus, The lumps of cheese in 
those tubes in which life appeared had softeiuHl and spread out to 
a certain extent on the side of Iho tube. The cheese-lumps in 
Nob. 42 and 44 retained their original foruj. 

From the result of those later experiineiils, made in t’onseqiiencf 
of the fuller information given bv Dr. Handorson as to Dr, Bas • 
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tian '0 mode of treating tomip and cikMee «oas toobtiw pbenoni^ 
supposed to be ill favour of tne doctrine of Archobiosis, we consid^ 
that the importance of excluding visible lumps from the experi- 
mental infusions is clearly indicated, as also is the comparatively 
greater trustworthiness of the small tube as opposed to the laiwr 
retort for use as an experimental vessel. We moreover conidder 
that we, hi our earlier experiments (November and Deoemlw), 
carefully following Dr. Bastian’s directions, a^ far as he had given 
any in the ‘ Beginnings of Life,' but usmg at the same time proper 
care as to cleanliness and due boiling, oWined a series of results 
eontnulu-iing Dr. Bastian’s statements as to the spontaneous genera- 
lioii of Blu t> rift in infusion of turnip to which a fragment of cheese 
had been addf'd. 

Further, ivrtain of the experiments aho\o recorded, and others 
made at the same times wdth open vessels and simple turnip-infu- 
sion, compel us to dissent emphatically from the conclusion of the 
following statement contained in a rece^it paper by Dr. Bastiw 
(‘Nature,' Feb. dth, p. 27o ): — “ Taking such a fluid, therefore, in 
the form of a strong tilleri'd infusion of turnip, we may place it 
after ebullition in a 8ut>erheated flask, with the assurance that it 
contains no living organisms. Having ascertained also, by our 
previous experiments with the boiled saline fluids, that there is no 
danger of infection by Bactena from the atmosphere, we may leave 
the rather narrow mouth of the flask open, as wo did iu these 
experiments. But when this is done, the previously clear tunup- 
infusiou invariably becomes turbid iu one or two days (the tem- 
perature being about 70® F.), owing to the presence of myriads of 
Bacterial The italics are our own. 

We find not only that such an infusion remains free from 
Bacteria when thus treated (subject, of course, to certain failures in 
the precautions taken) for one or tw^o days," but if contamination 
by the admission of coarse atmospheric particles capable of carry- 
ing Bacteria be guarded against, it will remain so for weeks and 
probably for years. Iu consequence of this absence of develop- 
ment of Bacteria we have cultivated Torukc in such a turnip- 
infusion, so as to obtain them entirely free &om tiie former 
organisms* 

In conclusion, we would point out that failure in manipulation, 
contamination in unsuspect^ ways, such as that due to the pre- 
servative influence of lumps, and, again, the mistaking of parols 
in an infusion which have been there from the first for organisms 
originated de novo, do not exhaust the list of conceivable explana- 
tions of phenomena which have been attributed to spontaneous 
pneration. When the knowledge of the natural history of Bactma 
has adviced somewhat further, there will be a possibility of Such 
explanations presenting themselves in ways at this moment un- 
suspected. 

• At this raoment, Msy 20tb, the turnip-infusiQii in tibs open rslert (Ke, 4tl) 
11 froo from sU orgsoisms, and is perfrstly limpid «nd swsot 
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Whilst awaitb^ Prafesaor Hiiudngs’« fuller aooouixt of his experi- 
ments, we may point out that the hypothesis of an inhibitory influ- 
ence <)t incr^i^ density should oe supported by expenmenial 
evidence, and that it cannot apply to tul^s closed before boiling. 
The ne<^ of the flask closed with asphalt may (so far as condi- 
tions are stated by him at present) harbour hacteria^ as in our 
Series F. But especially we would urge upon him and others that 
it is undesirable, as yet, to introduce into the discussion other 
organic mixtures. Tuniips and choese may be very bad material 
for experiment ; but it would bo well, as far as possible, to settle 
the matter, or the way in which the matter is to be viewed with 
rewd to them, before going off to other partinilar cases. 

It would be a vt^ry excSlent thing if all further reference to 
this subject could be postponed for a year or two — that is, until 
further study of Btirtena^ such as that inaugurated by Sanderson 
and Cbhn, has given us surer ground to tread upon. 


Note on High-Power Definition as illustrated by a compressed 
Poduron^c^Xer By E. B. Bexumont, F.li.8., and Dr. Eoyston- 
PlQOTT, P.tt.S. 

Nothing in microscopic matters has over afforded us such com- 
plete satisfaction as the following result of a very fine defini- 
tion, accomplished by means of a Gundlacb German ^ immer- 
sion lens, corrected by a new method, which Dr. Pigott at present 
delays publishing in the hope of further improvement, but which 
he is willing to exhibit at his house. 

A /Wum-slide fortunately strongly protected with a thick 

Pedura-scale. 



glass cover, having accidentally been subjected to so considerable 
a pressure as to crush out the structure of a large scale, upon 
bnnpng it, by haphazard, into the field of view with a magxiifying- 
power of almui 2000 diameters, exhibited a structure indicate by 
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the woodctittt here given, ami drawn, in the presence of the wnters, 
at Dr. Pigott 8 house by the accunite artist Mr. Hollick, deaf and 
dumb and a rapid dehneator without the camera. Mr. Beau* 
mont'a surprist* and adminition equalled that of Dr. Pigott. This 
circumstanco will oxcit(^ no surprise when it is stated that for four 
years the spherules of the Podura ha>e been gonorally denied 
and warmly disputed. In orditiary cases a crushed scale shows 
nothing; and as glasses are usually corrected to show the illusory 
spines or markiugs, ihose spherules art) concealed. 

The id( 5 a conveyed was, that two layers of spherules (first de- 
tect (mI by Mr. Beaumont within the tubes), like two confined 
layers of small shot, h«d, by compression, been forced and largely 
spread out into l)road<‘r layers, it was thought also that detached 
portions resembled long tubes or puckers fill(*d with spherules 
exactly fitting them, 'riie s])hcnilea appeared perfectly spherical, 
but somewhat une(]ual in siz<\ 

In the general flathmed and (*xteii(led surfjice of th<* compressed 
and disintegrated sc/ile the h])heruleH a)>pean>d dark bln© or red, 
ac'cording to the slight clmnge in the focal plane, and in a still 
lower plane white. 

In the adjoining uninjured scales long strings of beads were 
seen, like necklaces of coral, here and there sharjily bordered 
with black lines, apparently denoting tubes of membrane or 
puckers enclosing them like a tube. Between these strings of 
spherules peeped forth others of a light orange-HJolour. 

I’he slide was an old one and wvll known. The mass of the 
crushed scale occupied a much broader space than any of the 
scales. 


November 20, 1873.— Hir (leorgo Biddell Airy, K.C.B., President, 
in the Chair. 

“ Note on the Bloctrical Phenomena which accompany irritation 
of the leaf of Diomjpa By J. Btriinon HAirnmisoK, 

M.D,, r,E.S., Professor of Practical Physiology in Univertity 
College. 

1. When the opposite ends of ali\dng leaf of Dwwxa are placed 
on non-polarixable electrodes in metallic connexion with each 
other, and a Thomson's reflecting galvanometer of high re- 
sistance is introduced into the circuit thus formed, a defieotion is 
observed which indicates the existence of a current from the 
proximal to the distal end of the leaf. This current I call the 
normal leaf -current. If, instead of the leaf, the leaf-stalk is placed 
on the electrodes (the leaf remaining united to it) in such a way 
that the extreme end of the stalk res^ on one electrode and a part 
of the stalk at a certain distance from the leaf on the other, a 
current is indicated which is opposed to that in the leaf. This I 
call t> e eiaXk^rrent, To demonstrate these two currents, it is not 
necessary to expose any cut surface to the electrodes. 
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2. In a leaf with the petiole attachedt tlie strength of the 

current is determined by the length of the petiole cut off with 
the leaf, in such a way that the Hhorler the petiole the greater is 
the deflection. Thus in a leaf uith a petiole an inch long, I ob- 
served a deflection of 4(). 1 then cut olf half, then half the 

reinaiuder, and so on. After these successive amputations, the 
deflections were respectively oO, ho, hO, 120. If in this experi- 
ment, instead of complelidy scv(»riug the leaf at each time, it is 
merely all but divided with a sharp knife, the cut surfaces remain- 
ing in atvurate apposition, the result is ovacfly the same as if the 
severance were complete ; no further effect is obtained on separating 
the parts. 

3 . Effect of comtnnt current directed throwjh the petiole on the 
leaf^wrrent , — If the leaf is placed on the galvanometer electrodes 
as before, and the petiole introduced into the circuit of a small 
Daniell, a commutator being interposed, it is found that on 
directing the battery-current dowm the petiole (i.o. /rota the leaf), 
the normal deflection is increased ; on directing the current towards 
the leaf, the deflection is diminished. 

4. Ee<jative varudion, — a. If, the loaf being so placed on the 
electrod(*s that the normal leaf-current is iudi(‘ated by a deflection 
leftwards^ a fly is allowed to creep into it, it is observed that the 
moment the fly reaches the interior (so as to touch the sensi- 
ti\o hairs on the upper surface of the lamina), tlie needle swings 
to the right, the Ituif at the same time closing on the fly. 

6. The fly having betm <‘aughi d<ms not rtmuiin quiet in the leaf ; 
each time it moves, the needle again .swings t.o the right, always 
coming to rest in a position soinowbat further to the left than 
l)efore, and then slowly resuming its prov ious position. 

c. The same series of pbenomemi present themselves if the 
sensitive hairs of a still expanded leaf are touched with a camel- 
hair pencil. 

(/, If the closed leaf is gently pinched with a pair of forceps 
with cork points, the effect is the same. 

If the leaf-stalk is placed on the electrodes, as before, with 
the leaf attached to it, the deflection of the needle due to the stalk- 
current is increased whenever the leaf is irritated in any of the 
ways above described. 

/, If half the lamina is cut off and the remainder placed on the 
el(^trode8, and that port of the concave surface at which the sen- 
sitive hairs are siinaiod is touched with a camel-hair pencil, the 
needle swings to the right as before. 

</. If, the open leaf having been placed on the galvanometer 
el^trodes as in a, one of the concave surfaces is pierced with a 
pair of pointed platinum electrodes in connexion witn the opposite 
ends of the secondsiry coil of a Du Bois-Eeymond*s induction 
apparatus, it "is observed that each time that the secondary cir- 
cuit is closed the needle swings to the right, at once resum^ 
its former position in the same manner as after meohank^ 
irritation. No difference in the effect is observable when 
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direction of the induced currents is reversed. The observation 
may be repeated any number of limes ; hui no effect ie produced 
unidB an interval of from ten to twenty eeconde has dapsed einoe the 
preceding irritation, 

h. If the part of the concave surfa<*e of the leaf which is nearest 
the petiole is excited, whether eloctricaJly or mechanically, the 
swing to the right (negative variation) is always preceded by a 
momentary jerk of the needle to the left, i, e, in the direction 
of the deflection due to the normal leaf-current ; if any other 
part of the concave surface is irritated, this does not take place. 

i. Whether the leaf is excited mechanically or electrically, an 
interval of from a quarter to a third of a second intervenes 
between the act of irritation and the negative variation. 


MISCELLANEOUS. 

Observations on the Rcistenee of certain Relations between the Mode 
of Coloration of Birds and their Geographical Distribution, By 
H. A. MiT.]ra*£i>WAK])s. 

In carrying on my researches on the geographical distribntioii of 
animals in southern regions, I have been struck with certain relations 
whi^ seem to exist between the parts of the globe inhabited by birds 
and the mode of coloration of those animals; and wishing to know the 
degree of importance that ought to be ascribed to this obsorvatioii, 
I havo tried to examine more carefully than had previously been 
done what may be called the geographical distribution of oolours in 
birds. In faot this investigation seemed to mo capable of throwing 
some light on the influence which local biologiod conditions may 
exert upon the secondary soological oharacters of species and races. 
To furnish signifleant results it ought to bear principal^ upon the 
natural groups which have a very wide geographioal diiitribtttioii ; 
and in order that it may have the necessary degree of preoisioni it 
ought to be founded upon the ohromatio anal3rBiB of the |dumage 
and the ooroparison of iU colours with well-doflned normals. With^ 
out the aid fhrnished by the chromatic circles, for which soienoe and 
the arts are indebted to M. Chovreul, it would have been d^eolt Ibr 
me to appreciate thoroughly the tomes and shades which I had to 
take into account, and st^ more difficult to formulate clearly the 
results furnished by observation ; but by means of these oiroles this 
labour has l>een remarkably facilitated. 

In a first series of investigations I attended specially to various 
degrees of melanism ; and in order to judge of the relat^e influenoa 
of black upon the plumage of birds inhabiting various geographical 
regions, I took into aeomnt not only the extent of Uie parts of fihe 
tegumentary svstom which are tinted in that manner, mt sUmo the 
degree in which the other colours may be dulled or modified in their 
tone by mixture with black in various propmrttons. 
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Birds with black plumage are found in nearlv all parts of the globe ; 
but in certain families, of which the geographical extension is very 
wide, the tendencjr to melanism is scarcely shown except in the 
southern hemisphere, and^more particularly in the oceanic region 
which includes !New Zealand, Papuosia, Madagascar, and the intor- 
mediato countries. A remarkable example of this coincidence between 
the mode of coloration of birds and their distribution on the surface 
of the globe is furnished by the family of the swans. In the nor- 
thern hemisphere this family has numerous representatives whose 
plumage is entirely white ; in the southern hemisphere this is not 
the case, and a more or less considerable portion becomes intensely 
black. Thus the Australian swan is almost eptirely black ; the cos- 
ooroba, or Cygnus anatoides, which is confined to the Fueginn archi- 
pelago and neighbouring countries in South America, has some of the 
wing-feathers black, and it is by this character alone that it differs 
from the Chinese coscoroba ((7. Davidii ) ; lastly, in the swan of 
Chili, the head and neck are jet-black, whilst the rest of tho body is 
pure white. These are the only .species of swans which live in tho 
southern hemisphere. 

These peculiaritios would have but little interest if they were 
isolated : but this is not the case ; and the examination of the geo- 
graphical distribution of the colours of tho parrots furnishes us with 
still more manifest proofs of the tendency to melanism in the vast 
oceanic region which includes New Zealand, Papuosia, and the in- 
termediate lands, 

Black or nearly black parrots are not met with in America, Asia, 
or Africa (except on the borders of tho Mozambique channel), but 
they are not uncommon in the southern region contained within the 
limits already mentioned ; and it is there especially that we find tho 
species or lo^ races in which tho plumage only presents strongly 
toned-down tints. Thus, in New Zealand and the adjacent islands, 
these birds, instead of presenting bright colours, axe more or less 
tinged with black. The Nestors, for example, have dull brown plu- 
mage ; the larger feathers of the wings and tail, wherever they are 
exj^Med to the light, are almost uniformly of a brown tint, resem- 
blmg that produc!^ by a mixture of nine parts of black with one part 
of orange-red ; on the shoulders, the greater part of tho back, tho 
head, and the breast the feathers have a brown border of a still 
deeper tint ; and in the rest of their surface similar tints ore miti- 
gate by white, so as to become more or less greyish ; and it is almost 
solely on the tail-coverts and the inner surfm of the wings and on 
the corresponding portion of the flanks, which are not habitually 
exposed to the Ught, that an orange-red colour but idightly toned 
down shows itselt* hem and there. 

The BirigopB or night-parrots of Now Zealand also in great pari 
owe their pe^ar aspect to another kind of melanism, affecting a 
greenish ground, and mixed with parts modified by albinism. This 
yellowish green, which belongs to Nos. 3 and 4 of the chromatic 
circles, is far from being pure ; it is toned down by about A or 
ot blai^« and is interrupted above by spots and irregular oands of 
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nearly pure black and also by whitish streaks, whilst below aud on 
the Bides of the head the spou are due almost entirely to albinism. 
These mixtures, in wliich black plays a grout port, produce a dull 
and Bpecklod plumage whicli, up to a certain point, rosemblos that 
of our owls. 

The tendency to melanism occurs also in the parroquets of New 
Zealand. These birds belong to the group of the Platye(?r(u of which 
ornithologists have formed the genus Cjffniorhmnphus, Its plumage 
is of a dull greou ; a little pure rod or ycdlow is still to be seen on 
the forehead or on some other very restrii tcd ])arta ; all the upper 
part of the body of the bird is of a yellowish-greeu colour much 
toned down with black, and below a similar but lighter tint spreads 
almost uniformly. In Ci/anorJiamphtts aJpinus the dominant colora- 
tion nearly corresponds to the yellowish green of tho gamut No, 4, 
toned down by yji black ; in C\ nov(f~zvlanil\(r^ the yellowish 
green belongs to the gamut No, 2 and to Ibfit No. 3, but it is dulled 
by ^ of black ; lastly, in C. auriceps the general tint of the jilumage 
agrees with the yellowish green No. 1, toned down by of black 
over the whole upper surface of the body. 

The islands of the groat In do- Pacific Ocean which are near Africa 
resemble Now Zealand as regards the coloration of the plumage of 
their parrots. Thus in Madagascar, in the Mauritius to the cast, 
aud in tho Seych<*lle8 and Comoro islands towards the north, and 
even on some parts of ilio neighbouring shore of Africa, wo find 
several black 8])ecies of paiTots lielonging to the goaus Coracopsis. 

In Australia the Calyptorhyuchi abound ; and the whole of their 
plumage is of an intense black colour or softened with white. !Many 
of the Australian parroquets have pure colours in the same degree 
as those of Amorica ; but in many of those bii^ds Iho tendency to 
melanism makes its appearance in various parts of tho body, some- 
times by tho existouce of a uniform tint very much toned down, 
and sometimes by the whole basal part of the feathers being invaded 
by black, which only boars near the margins a more or less narrow 
band of rod, yellow, green, or blue. 

In the memoir, oif which I could only give a short abstract here, I 
review several other oruithologioal families which have furnished 
analogous facts and show the same tendencies — for example, the 
families of the Kingfishers, BaUido!, and Ducks. But I have no space 
to speak of them here ; and the facts which I have indicated suffice to 
show that in the southern Indo-Pacifio re^on the omithologioal types 
which elsewhere are clothed with brilliant oolours, generally have 
tints toned down with block or weakened by a tendency to albinism, 
— Comjptta RenduSt December 29, 1873, pp. 1551-1534. 


On the Genus Callignathus and on Kogia Floweri of Dr, OilU 
By Dr. J. E. Gbav, F.R.8. &c. 

Dr, Theodore Gill, in a semipopular paper on Sperm- whales 
gUnt and pigmy,*' in the ‘American Naturalist,* 1871, iv, p* 726, 
gives a generiJ account of these animals, and pso pes o s a new speoiei. 
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Kogia Floweri, from Jdazatlan, Lowor California — dcscribod from a 
specimen consiHting of the front of a lower jaw, and from the figure 
and notice of the anitrial, measuring uino feet in length, recently for- 
warded to him by Colonel Grayson, ft is very int (^resting jis proving 
that this genusls found in the Xorth Pacific. The account and figure 
of Dr. Gill aro ho very like that of Ko^in MacLew/i that I ahould not 
bo at all surpriHed if Km/la hreviaps Irom tht) Cape of Good Hope, 
Kogla MacT4e<Jtifii from Australia (which has been proved not to bo 
distinct frotn the skull of Physcier simiis from the oast coast of 
India), and Koyia Fiowirl fiom Mazatlan arc all the same species, 
naturally inlmbiting, like' tho Hpetm-wliale, the tropical regions and 
wandering to the north and Houth, as tho same species has been 
found on both sides of the etjuator. 

From tho conipariHon of tlu< photographs which Mr. Krefft sent 
mo, with tho skull from Madras (dcHcrihcd b> ProfcHsor Owen) in the 
British Muaeuni, I could find no diflerence, as staled in the ‘Cata- 
logue of Heals and Wh/ilc's in the British Museum,' IHOO, p. ;192 ; 
and the comparison of the skulls since Hont by Mr. Kreflft has 
established the identity of tho Australian spcMimons from the south 
and Indian from ilic* north of the equator. Dr. Gill, having over- 
looked this observation (published in iHfid), observes that a generic 
name will sooner or later bo desired for Koyia simvs from Madras, 
and therefore proposes to c.iU it CaJhyimihas snuiis (p. 7ilH) — and 
oopien Owen’s figure of the \oung skull (p. 741, figs. 108-171), 
which is not to be confounclcd with the* skeleton that Professor 
Owen copies from Krefft’s photograph of Euphysetes Grayii, quite a 
distinct whole of tho same group. 


On^ihe Development of the Phraymostracum of the Cephalopoda^ and 
on the Zoological lielations of ike Ammonites to the Hpirulse. By 
M. Muhibb-Oiiai.)i:ab. 

I have tho honour to submit to the Academy the results of tho 
observationa which 1 have made on the development of the phrag- 
mostraoum of the Cephalopoda in the laboratory of pahcontologi^ 
research at the Sorbonne, under the guidance of M. Hdbert. 

This comparative embryogenio investigation proves very clearly 
that the Ammonites are not tetrahnuiohiate Cephalopoda allied to 
the Nautilif as is generally supposed, but dibranohiate decapod 
Oephalopoda, having the greatest affinity to the Spiruke, 

As early as 1867 M. J. Borrando had proved, in his great work 
on the Silurian system of Central Bohemia, the small resemhlanee 
that exists between the Goniatites and the Nautilidee during the first 
period of their development. In faot, the initial chamber of the 
phragmostraotim of the Oepli^opda of tho Nautilide ^oup, except 
as regards the external cicatrix, does not sensibly differ in its general 
organisation from the other primary chambers which are developed 
a Itttle later. In speaking of Cyrtoernis M. Barrande moreofer 
exprsiseo himself as follows : — “ We sbtdl also coll attention to the 
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&ot that this form of the origin of the shell, which ooours ako in 
Orihoceras, appears to be similar in all the types of NautiUdss in 
which we have obsenred it hitherto. It contrasts, on the other hand, 
with tlie origin of the shell of the Goniatites, which appears in the 
form of an isolated from the first air-chamber by a distinct con- 
striotion,” 

This initial chamber (ovisac) of the Ooniatites, so different firom 
those which immediately succeed it, is met with at the origin of the 
phragmostracum of all the dibranohiate Cephalopoda that 1 have 
been able to study. 

The new and very interesting investigations carried on at 
Philadelphia by Mr, Hyatt, upon the embryogony of the phragm- 
ostracum of Nautilus pompiliuSy Deroceras planicosta, and the 
Goniatites, corao in support of these observations. It must be 
added, however, that Mr. Hyatt, preoccupied by his theoretical 
ideas upon the evolution of living creatures, in order to establish the 
filiation of the Ammonites and Nautili, supposes that the latter lost 
their ovisao by truncation. To support this supposition, ho adduces 
the transverse external cicatrix which he observed on the initial 
chamber of Nautilus pom^ilius. 

The numerous observations which 1 have since been able to make 
upon the termination of the siphon in Aturia zigzag, in the Jurassic, 
Cretaceous, and Tertiary NaiUili, and in the three existing speoies, 
the microscopic examination of a transverse section of the initial 
chamber of Nautilus pampitius and N umbilicatus, and a 
careful comparison of those Hilurian Cephalopoda which lose the 
extremity of their phragmostracum by truncation have led me to a 
result completely oppoe^ to the theoretical views put forward by 
Mr, Hyatt, but conformable in all points with the facts observed by 
M. Barrando. 

The comparative examination which I have made of the ovieaos 
of Spinda Peronii and of Ammonites Parkinsoni, A^ oolitieuSf A. 
mamillaris, &c. has shown me the relations which exist between 
these two types during their embryonic evolution. In fact, in the 
Spirulce and the Ammonites the siphon originates in the ovisae a 
little before the appearance of the first septum. It commences W a 
osscal inflation, which bears the prosiphon in its prolongation. The 
new organ to which 1 give the name of prosinhon must take the place 
of the siphon during the embryonic period. It originates in the ovisae, 
opposite the siphonal inflation, upon which it terminates, bat without 
having any internal communication therewith. It is very vaiiabla 
in its general form, and may present a strongly marked example of 
dimorphism in the same species of Ammonite. It is formed by a 
membrane, which is sometimes simply spread out as in &^inda 
Peronii, or which may form a more or lees oiroular tube. It alio 
sometimes presents two, three, or four small sub^vioions at its point 
of insertion upon the inner wall. 

I have ascertained the presence of an ovisao in the genera 
Belemmtet, Belernnkella, Bdoptera, Belopterina, Spmdirosira, Am^ 
momtw, and Oeratites* In Deroeerae, ulgmoma, and GcniaiiUe its 
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general form and its relations with the siphon are the same as in 
all the Ammonites* It is generally spheroidal when the turns of 
the spire are free, and ovoid when they are conti^ous. 

In the totrabranohiato Cephalopoda which live in our present seas 
and in all those which swarmed by thousands in the ancient seas, 
the presence of an ovisac has never been detected. In Nautilus and 
Aiuriu the siphon originates upon the inner walls of the first 
chamber. It is completely olos^ at its posterior extremity by a 
part of the calcareous prolongation of the septum which assists in its 
formation. The external transverse cicatrix observed by Mr. Hyatt 
can never have boon in communication with the siphon ; its purpose 
is still completely unknown. It has been indicated by M. Barrande 
upon a great number of Silurian Totrabranchiata. 

Thus it results from these ohsorvaiions that at the Silurian epoch 
the tetmbranchiate Cephalopoda were as clearly separated from the 
dibranohiato as at the ])reHent day. The only modifications that 
we can recognize aro of geneno rank; in fact the Ammonites 
which, when young, havo septa like those of Deroceras and Goniatites^ 
appear to bo derived from one of those types. — Commies Eendui, 
December 29, 1873, pp. 1667-1669. 


On the Endomycici, By the Bev. H. 8 . Gorham. 

To (ke Editors of the AnnaU and Magazine of Natural History. 

OxHTLXMXM, — My attention has been called to a brief notice j^u 
have given of my descriptive catalogue of the Endomycici. ^e 
question of classification, I venture to submit, is rather an experi- 
mental than a logical one, and must be infiuenoed by the amount of 
knowledge possessed of the objects to be classified ; so that a group 
of genera which fifteen years ago were united bto a family may 
now, by the addition of firesh genera, require subdividing into a group 
of families ; and yet it may be convenient to retain as nearly as 
possible the original title for the whole group, though of course the 
patronmio termination must be altered. 

Had the reviewer, however, been acquainted with Gerstaoker’s 
*Bntomographien,’ he would have known that that author recognised 
two ^grwps^^ **swei sehr ungleiehe Gruppon” — I, Endomyohides 
gennini, if. Endomychid® adsciti.* 

Whether it is iUogioal to attempt the union of these, or unne- 
oessary to reconstruct the latter (which is a heterogeneous mis- 
ceUany), I wUl leave to those who follow me to determine. 

As your reviewer is so hard to please in the selection of names, he 
Aoula at least have quoted correctly the one he terms awkward. 
I have no family ** Paussidoidm,’’ but one Pauasoideidm. 

The only genus in this fomily is Troehdideus^ Westw. Would 
he have thought Troehoi'deidm less awkward or more expressive? 

I am, Gentlemen, yours truly, 

H. 8. Gorsam. 


Shipley, January 19, 1874. 
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On the Bermuda Humfhacktd Whale of Dudley (Balifina nodosa, 
Bonnaterre^ Mc|?aptera americana, Gray^ and Megaptora bel- 
licosa, Cope^^ By Dr. J. E. Ghat, F.H.8, &c. 

In t/be ‘ Proc. Amor. Phil, Soc,,^ October 1870, Mr. Cope desoribes 
the ekoleton of a humpbacked whale as Megaptnn heUieoea^ sent 
from Bt. Bartholomew, Weat Indies, t4> Phila(lolj)hia, and figures the 
upper part of tho skull and various parts, of the skeleton. It agrees 
with the northern Megaptera loagmana in having a scapula without 
any pmssses ; but differs in the form of the atlas vertebra, tho 
ttasalff, and other parts of the skeleton. It is evidently a very 
distinct species. 

The American whalei’s are now in tho habit of catching hump- 
backed whuies off the coflHt of Han Domingo and in other parts of 
the Caribbean seas. “ Dr. A. Goes, of Ht, Bartholomew, says that the 
whales appear ahnnt ilie island of Ht. Bartholomew ul)out the 
beginning of March, or (‘ven in February, and remain until tho end 
of May. In April and May it is said that they are seen in pairs 
standing vertically in the watt*r. When they return they often cx)me 
in a family of throe, male, loniale, and young (the calf one or two 
years old). Tho bull is wild and more difficult to take than tho 
female, and he has on two occasions smashed the boat of his pursuers 
to pieces. In Juno th<*y arc said to go ftirther into the Mexican 
Gulf, and return eastward in the autumn ; hut they do not appear 
among tho smaller Antilles at that time. Dr. Goes supposes that 
they pass tho Straits of Florida, or follow the shores of the 
south main. He says that the whalers think ' they pass the 
middle of winter on the African coast ; but this will require con- 
firmation.” 

This whale is no doubt tho same as the ** Bunch or Humpbacked 
Whale ” of Dudley (noticed, with an account of the method of taking 
it, in the ‘ Philosophical* Transactions * for 1065), from Bermuda 
(where it lives from March to tho end of May), on which Bonnuterre 
established BaJorna nodosa ^ aud is tho Mrgaptera amenenna of 
Gray, *Zool. Erebus and Terror,’ pp. 17 & 62, of which Megaptera 
hellieosa^ Cope, will bo a synonym. 

By a curious perversity Mr. Cope refers the Bahia fiuner, but 
makes no reference to or comparison with tho Bermuda humpback, 
though Dudley and Dr. Goes say that they inhabit tho Caribbean 
seas at the same period of the year. 


On some recent Remarks hy Mr, MeldoJa * upon Iphiolides Ajax 
(Papilio Ajax auet,). By Mr. 8. H. SoimnnH. 

These remarks were made in connexion with investigations on 
the amount of substauoc- waste undergone by insects in the pupal 


♦ Ann. & Msg. Nat. Hist. xii. pp. 801 ^a07 (Oct. 1873). 
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state*^ It. was presumed d priori that* as there was ^in of matter in 
the larval state and loss during the pupal, the size of an individual 
of any species “would be, mivris paribus, invorsfdy proportional to 
the ratio of the pupal to the Ljrval pcTiod, or directly proportional 
to the ratio of the larval to the pupal period/* 

Mr. Meldola attempted to test this theory by tabulating the state- 
ments of Mr. Edwards concerning the duration of tlie stages in the 
different polynioq)hic forms of yl/r.r; and he found “that there was 
a rclationsliip, but ('xactly the rovertk^ of that which would be anti- 
cipated from the eonclusicjns proviou»ly .set forth.” 

The three forms ot'AJax have been eullod hy 3fr. Edwards WahJtiif 
Telamonidts, and MarceHus ; and those increase in size in regular 
ratio and succeed each other in season in this r>rder. llic following 
table represents the duration of the several stages, and is taken by 
Mr. Meldola from Mr. Edwards’s work : — 

Eggs. Larva. C’lirys.ilis ToUh 

Wahhii 7~8 days. 22-29 days. 14 days. 43-51 days. 

Telofnmitits , , . 4-5 15-18 11-14 3^86 ,, 

Marcellm 4-5 12-19 Jl-14 27-88 

The next table is Mr.’Meldola’s attempted tabulation of the facts 
by which ho comes to the above conclusion : — 


Kun« of fftriety. 

Batioof mean 
uupal to 

mean larval period. 

Batio of mean 
larval t-o 

mean pupal jM.riod. 

Mean expanae. i. 

Wahhii 

5^=0-540 


m( hvR 

270 

Tdamonides . . 

m^O-757 

i;;;’=i-82() 

300 

MarceUus . 

1 111=0800 


8-85 


It is hero seen,” says Mr. Meldola, “ that the size of the variety 
is directly instead of inversely proportional to tin' ratio of the pupal 
to the larval period, and vke versdy Unfortunately for this cun- 
cltLsiou the figures given by Mr. Edwards, or their reduction by Mr. 
Meldola, refer in each case to the prorfeny of Wahhii^ Tehmonides, 
mdi JUarcdlus^ unA do not boar upon tho question ; in every instance 
given in tho tables tho progeny or resultant is Marcdlm ; Wahhll 
and Telamonidss are the produce of wintering chrysalids, and there- 
tm by Mr. Meldola’a nde should be, as they are, smaller than 
Mdroettus, which, on the other hand, is always the result of short- 
lived summering obrysalids. Unless, however, some unknown factor 
plays a part, Tolamonides should be' smaller than Wahhii, because 
produced later in the season from wintering chrysalids ; but here 
the opposite is the truth. 

Mr. Edwards apparently overlooked the fact that Wahhii and 
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Tehmomdei belonged to the same brood ; the former oonmsto of 
earlier, the latter of later indinduals from wintering chrysalids ; 
the second brood of the species (the first from short-lived chrysalids) 
is MareeUus, and made up of the mingled progeny of both WalMi 
and Telamonidei. — From an advance woof of the Proceedinge of 
ihe Boston Society of Natural History^ October 22, 1873. 


The Habitat of Laboria bemisphserica. 

By Dr. J. E. Okay, F.R. 8 . &c. 

In reply to Dr. Meyer’s communication at p. 66 , I see I am 
wrong in not giving Cebu as the habitat of these sponges ; but as I 
received the box of sponges some time after I received the letter 
containing their habitat, although he said I should receive the two 
together, I had forgotten that the one referred to the other. I am 
astonished to observe that Dr. Meyer says, “ I obtained these sponges 
from the reefs in the sea near the village Talisay,” because the spe- 
oimen of Labaria wo received had, when dried, separated into two 
parts — a hemispherical sponge and a long tuft of broken spicules of 
EuplecteTlay tied at one end by a strip of a spotted silk handkerchief^ 
which had been affixed into the base of the hemisphere ! Dr. Meyer, 
in a letter of November 6 th, 1873, says, “I wondered to hear that 
the largest one proved to be artificially made up; if I am n^ 
mistaken, I got still some specimens of the same kind, but they did 
not yet arrive in £uix>pe.*’ In a note just received (Jan. 21st) Dr. 
Meyer says : — I looked through those bottles and dried several 
sponges. My Malay boy from Tomaie was charged with this 
business, and perhap he may have tied something together or done 
another mischief with them ; or this may have l^en made by those 
fishermen at Talisay, I having overlooked it before I started, as I 
said, in a hurry.” 


On ike Steppe^Oat of Bokhara (Ohaus oaudatus). 

By Dr. J. 3e. Giut, F.E. 8 . &o. 

The Zoolopoal Department of the Britidi Museum has lately 
oeived the skin and skull of a C?mu8 from the steppes of Bokhara, 
It is very like the common jungle-oat (Fdi$ eJutus) bom more 
southern Asia in the thickness and softness of the fhr, in the general 
oolonring, and in the tufts of the ears ; but it difibri it in 
having a considerably longer tail, reaching nearly to the ground-*- 
hence its name Ohaus caudatus in the description of it which has 
been read at the Zoological 80010 ( 7 , Ulnstratea by a beautiftil figure 
by Mr. Wolf. 
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XXVII.— -On the Structure called Eozoon canadense in the 
Laurentian Limestone of Canada. By H. J. Ca rter, F.B. 8. 
«Sec. {A letter to Profeasor W. Kino, Sc.D., Galway.) 


Mt dear Sib. — On the Idth instant I had the pleasure to send 
you a “ Card " acknowledging the safe arrival of your letter of 
the 10th inst. and specimen of Laurentian Limestone contain- 
ing the so-called Eozoon canadense, intimating at the same time 
that after a few days I would answer you more at length. 
I now proceed to do so. 

With the copy of your Papers* on the mineral origin of 
this formation (received on uie 9th August last) and your 
present letter under reply, toother with the decalcified slice 
of Laurentian Limestone (mwut 2 x 2 x f inch in size), 
which you state to be from Canada and to have been forwarded 
to your colleague Professor Bowney by Dr. Carpenter as a 
''typical spwimen of Eozoon canoMnse," I also possess in 
my own caoinet perhaps some of the most perfectly fossilized 
fi>raminiferous structure in existence ; so that, for me purpose 
of oomparing the two, I could not be more satisfactonly pro- 
vided. 


That I should feel interested in the question at issue as to 
fihe identify of the Laurentian Limestone with that of fora- 
minifaious strooture may be easily concdved by the accom- 


* * PMoMdings of tha Royal Irish Aoadeimr,’ vol. z. op. 606-661, 
and JtodsiSe^LL 1871. e, rr , 

Ann. d> Mag. N. Hist. Ser. 4. Fbl. xiii. 14 
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panjine copy of mv paper on the Form and Structure of 
Opercmtna arobica^^^ read before the Bombay Branch of the 
Koyal Asiatic Society so far back as May 1852, and pub* 
lished in their Journal and in the ‘Annals and Magazine of 
Natural History ’ of the following year, together with many 
other papers subsequently publishea in the latter, from time 
to time, on the structure and adult forms of several fossilized 
Foraminifera, including new yiecies* You may also thus 
fully understand how grateful J feel to you for having been 
the first to send me a specimen of the Laurentian rock, and 
to bring the subject of its structure and composition before me 
under the mineralogical point of view detailed in the papers 

f ublishcd conjointly by yourself and Prof. Eowney, to which 
have alluded. 

You will also observe, by tlie figures in tlie plate attached 
to my paper on Operculha^ that, at a very early period, I 
demonstrated the system of foraminiferous structure in a recent 
Operculina and identified it with the structure of a fossil Kum- 
mulitc. How much more completely than others, a comparison 
of our descriptions and illustrations respectively will snow, it 
not being my business here to lay claim to any thing beyond 
a position to bo able to compare genuine foraminiferous struc- 
ture, both living and fossilized, with the so-called JEbsoon oanc^ 
denee. 

Previously, however, to stating my observations in this 
respect, T would say a word or two on the law of form in 
organized beings ; for this bears upon the subject. 

That the ‘‘law ” exists in the mineridogical as well 
as in the organic kingdom may be seen in the common 
mineral growth termed “ dendrites.” But, besides this 
famUiar example, it may be observed in wnat are called 
“moss-agates,” coming from the g^es of trap^hat is. 
from a volcanic rock. Of the latter 1 possess a polished ana 
mounted specimen, composed of opalesoent chdbedony, in 
which there is a growth of gloMOonite that, when viewed under 
an inch compound power, would, by any one not acquainted 
with the geological facts^ be term^ a “ branched Conferva.” 

Again, 1 possess a similarly polished and mounted speeimeu 
of green calcspar (that designated by Prof. Haughton “ Hisb* 
pite ”)^ also from a trappean g^e of Western India, in which 
there is a ^owth of ^uooniie so like the renmins cd dead 
incrusted Conferva from a dirty pond that, without beie^g 
acquainted with its geological position, this would also be pro*^ 
nounced to be Conferva in suen a state fossilized. 

^ far the “ law of form ” is the same in both kSngdema, 
and hence &e necessity of knowing this befons we state oonfi** 
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dently that such and atich fonuB are or are not organic. 
The mistake of identifying dendrites &c. with fossilized plants 
has often occurred, but not with acknowledged competent au- 
thorities. 

Lastly, I possess a similar specimen of green Hmlandiit 
from the trap of Western India, in which the green colour is 
owing to the presence of a granular growth of glauconite 
among the translucent zeolithic mineral j and this brings me 
to the so-called Eozoon canadmaCy which you and your col- 
league Prof. Rowney conclude to be of a like nature, viz. 
granular serpentine in calcspar. 

With your mineralogical view I have nothing to do, as it 
would be presumption in me to even praise such high author- 
ities ; but, from the fossilization point of view, I may be per- 
mitt^ to state facts which I feel able to appreciate in con- 
nerdon with the subject. 

Before, however, going to adult foraminiferous structure for 
comparison, it is aeairable to premise its primary, which is 
its elementary, form. 

Thus the assumed ovum of a foraminiferous animal is soft, 
spherical, filled with granuliferous sarcode, and nucleatea 
while in the chambers of the adult living animal. After this, 
on approaching the embryonal state, the capsule becomes cal- 
careous and pierced all round with minute apertures, save at 
one point, where there is a large one, from which issues, in 
the uving and active condition, the internal sarcode in the form 
of a short cord terminated by a reticulated lash of filaments 
^pseudopodia) of different lengths, which are ever changing 
in shape (.^mcsj^a-like) as they are put forth in search of food 
&o. The calcareous covering then becomes thickened, and 
the apertures ” elongated into tubes which, in juxtaposition, 
descend perpendicularly through the crust thus formed, and keep 
up a connexion l^tween the exterior and interior of the embryo. 

This is the elementaiy form or first chamber of a foramini 
ferous animal ; and a repetition of it, produced by the sar^de 
which issues fipm the large aperture, thus goes on stolonifer- 
ously producing chamber after chamoer, of the shape peculiar 
to the individual, until the increments thus produi^ at last 
aadve at the idtimate form of the species. 

llie soft ovum can only be seen in the recent animal : but 
the Spbetical embryos, both in my specimens of recent Oper^ 
eulina arobica ana in the fossilizlM Nummulites &c., may be 
seen in abnndanoe, not only in the chambers, but in the tubes 
(i^t is, in the brtunohes of the stoloniferous prolongations of 
seseode; for they also clothe themselvea with a calcareous 
layer), on their way out from the chambers to the exterior. 

14 # 
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In a apecimen of OrbitoliUs wKich I posseas the omhf^ 
(2 to 10 or more in most of the chambers) appear to be ellip- 
tical. almost like a Miliola I 

^ Tnus. as stated, the foraminiferous animal, built cell over 
cell, at length arrives at the specific form, whether NummuUte 
or Orbitoides &c., and throughout is but a repetition of the em- 
biyonal chamber modified onlv in Bhaj>e to accord with the 
secies. But still there am the tubuh perpendicular to the 
plane of growth in the crusts of the chambers respectively : 
there are the chambers ; and in the intervals of the general 
structure, which are filled up with calcareous material and 
thus form the skeleton, is a reticulated system of canals pro- 
duced by the branches of the stolonifcrous sarcode, communi- 
cating in all directions with the chambers through their walls 
and witJi one another, finally opening on the exterior of the 
test, and in their course, as I have before stat^, often pre- 
senting the spherical embryos in their transit from the (^amMrs 
to the exterior ; while the tubuli of the crust of the diambeni, 
being developed with these crusts successively as they are 
piloa upon one another, form thus a continuom communication, 
througn the cavities of the chambers, between the exterior 
and very centre of the test. 

Hence, if a section of a fossilized form be made iust above 
or just below the chamber ^that is, outside it), the tuouli of the 
upper or lower part of the crust must he seen ; while if it be 
made through the chamber, then the plane of Ae openings 
inside m seen. Indeed it is impossible to make a section 
in which they do not come into view, or to examine a piece 
not larger than a small pin’s head without seeing them j so 
that to pretend to identify the acicular structure sometimes 
observed to be standing perpendicularly on, but much more 
froquently parallel with, tlie surface of the gra^ of serpen- 
tine in the Laurentian Limestone (which grains have neon 
viewed as the casts of the chambers of a foraminiferous animid) 
with these tubuli, that always run directly to the chamber, ana 
should be thus seen in almost every atom of foraminiferous 
structure, seems to me to be nonsense*. 

Noting can be clearer than all that I have above stated of 
foraminiferous structure, as seen under an indi-fbcus com- 
pound power in my infiltrated specimens of NvmmvitUse^ 
Qrbitoi^^ &c. fri>m the Eocene formation of Western India. 

But in vain do we seek in the so*cslled Eozoon oamdense 
for the unvMying perpendicular tubuli, the sine ^ non ct 

* For good figures of this aoiculsr 8truotafe.e66 Ftof King sad Bowney's 
paper, read J2tli July, 1809, Traussetumi of Boysl Irish Aeademy, voL 

.. ftAci mtAm I Xa *1 n ^ * 


Mr. H. J. Garter on Eozwm oanadense.*’ 
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fbrammiferotts stmctnre. In vain do we look for that regularity 
of chamber-formation which, in the amoijhous growth assign^ 
to the so-called JSozoony might be equally well assumed to be 
identical with the heierogeneous mass of chambers on each 
aide of the central plane of Orbitoides dispatisa^ accompanied 
bv the transverse bars of stoloniferous structure uniting one 
chamber to the other. In short, in vain do we look for the 
casts of true foraminiferous chambers at all in the grains of 
serpentine; they, for the most part, ore not subglobular, but 
su^rismatic. 

With such deficiencies I am at a loss to conceive how the 
so-called Eozoon cantxdenae can be identified with foramini* 
ferouA structure, except by the wildest conjecture ; and then 
such identification no longer becomes of any scientinc value. 

Having examined the slice of Laurentian Limestone which 
you have so courteously submitted to me in thick and thin 
polished sections mounted in Canada balsam, by transmitted 
and also by reflected light, also the surface of the decalcified 
slice as it came from you, in all directions with J- and 1-inch^ 
focus compound powers respectively, 1 must unhesitatingly 
declare that it presents no foraminiferous structure anywhere. 
Npr does its structure bear so much resemblance to that of a 
foraminiferous test as the legs of a table to those of a quadruped ; 
W'hile if such be the grounds on which geological inferences 
are established, the sooner they &re abandon^ the better for 
geology, the worse for sensationalism I 

The contents of this letter are open to no controversy. My 
knowledge of foraminiferous structure has been obtained step 
by stop, beginning with the recent and then going to the 
fossilized forms, making and mounting my own sections, from 
which afterwards my illustrations and descriptions have been 
taken* If others who have pursued a similar course of in- 
struction differ from me in what I have above stated, the ques- 
tion can only be decided by a third party, not on verbal 
'arguments alone, but on a comparison of the actual specimens, 
as prolonged disputation, in matters of opinion, soon disgusts 
eveiT bo^ but the com^tants, and can end in nothing but a 
fisarM waste of time tliat might be better employed. The 
aocompanying slide I must ask you kindly to return at your 
ooi;iV6nience, its, you will admit, such specimens of foraminife- 
mus structure are not so plentizul as liaurentiaii Limestone I 

I am, dear Sir, 

X ours veiT truly, 

H. J. Cartxb* 


"ThsOottags,” 
Budlekh-Ss^wtoii, Devon, 
5K^ DeoetiaKNr 1878. 
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XXVIII* — Ohservattona on Chcetetes tumiduB| PhtUijps* 

By R, Ethekidoe, Jun., F.G.S. 

[Plate XI. figs. 1-^.] 

CH-fiTETES TUMIDU8 was first described by Prof. Phillips in 
1836 under the name of Oalamopora tumida* ; but although 
several figures were given, a very limited description was 
appended. As Favositea tumida both Portlock f and M^Ooy J 
noticed this coral and gave short descriptions of it. ^ It 
was also recorded under the same name in the early edition 
of Morris’s ‘ Catalogue ’§. In his great work the ^British 
Pala 30 zoic Fossils’ M^Coy added to and more clearly defined 
the characters of this coral as Stenepora tumida |1 ; he there 
notices the characters of the tubes or calices, the nature of the 
diaphragms or tabulae, and indicates the presence of a con- 
cave diaphragm nearly closing each of ^the tubular opening. 
Messrs. milne-Edwards and Maime appear to have oeen tne 
first to refer the Calamopora tumida of Phillips to the genus 
Choptetea If. Although they do not mention the existence of 
tabulae in their description, yet such appear to be plainly in- 
dicated in figure 3^ plate xlv., of their ‘British Fossil Corals/ 
Lastly Prof. De Koninck^ m a recently issued work 
given an interesting recapitulation of the principal points in 
the structure and history of this species, under the name of 
Monticulijwra tumida^ 

The majority of specimens obtained from Scotch <^bonife- 
rous beds^ in some of which the species is veir plentiM. have 
the margins of the calices apparently more mickened man is 
generally represented, althou^ this character is variable even 
on the same specimen. The calices are in places very un- 
equally devclop(4. giving rise to spaces eveiy here and there 
more or less free from openings, or where the latter are mu^ 
smaller than the generality of those on the same spedmeni 
thus forming spots which to the naked eye appear like plain 

S natches (PL Xl. fig. 1, a). The smaller tubes are a1x>ut one 
ourth the size of the larger. On the base of attadiment of 
Chcatetes tumidua the tube-openings are often of a more irregi^ 
form than on the branches, becoming oval, and walls not 

♦ GeoL YoAsli. vol. ii, t. 1. £ 40-4S7* 
t Geol Report, p. 820, pi xxil I 4. 

m Carb. Foes. Ireland, 1844, p. 193. 

rit. Foes. 1848, p. 87. || p, 82. 

, I’olm Foes. Terr. Pal. 186f, p, 270 j also Monog. BAU Foai* OonOs, 

•• Now. Anim. Fo«. Terr. Garb. 1678, pt. i. pp. 148-146. 
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eo thickened. This is probahiy the fossil fignred by Ure in 
his ‘History of Rutherglen and E. Kilbride^^^ and described 
by Fleming as GoLhpora Uni'\. If this is so, Ure was the first 
to figure Uhcetetea tumidua ; and it, like many of his figures, 
is very faithfully drawn. 

When decorticated the tube-walls of 0. tumidua are con- 
siderably reduced in thickness, when compared with the 
thickens external surfaces. 


Fig. 2 represents a vertical microscopic section of a portion 
of a wanclu where in the central portion, as has been pointed 
out by M‘Coy|, the tubes are vertical and abruptly diverge 
to the surface^ where they open at right angles. The internal 
wall of each is circular, the external hexagonal or polygonal, 
becoming thinner towards the imaginary axis of the coral. 
The vertical portion of the tubes in a transverse section 
presents the appearance of an axis of cellular tissue (fig. 3). 

Both and Edwards and Haime indicate the existence 
of tabulae. The former says, “ diaphragms about the diameter 
of the tubes apart ; the latter do not mention these structures, 
but they distinctly figure them II. On the other hand. Prof. 
De Koninck, in his description of Monticulipora tumida, states 
that although he had examined numerous Irish and Belgian 
specimens, yet he had failed to discover any trace of tabulae 
{planckera). In fig. 3, which is a transverse section of fig. 2, 
me tabulae maybe distinctly seen as delicate lines in that por- 
tion of the tu^ at right angles to the general axis, at which 
point the walls in some specimens app^ to be more or less- 
constricted. 


EXPLANATION OP PLATE XL flge. 1-S. 

JFy. 1. Portion of ChaiteUa tumidua, Phil, somewhat enlarged. 

2. Vertical aection of portion of another specimen, showing the 
central vertiral and uteral horizontal portions of the tubea 
JFIp. 8. Transverse sectiioa of the same, showing the tahuln passing across 
the horisontal pmtion the tubes, and also the central vertical 
tubes, 2 & 3 are considerably enlarged. 

[I have to thank my friend Mr. H. M. Skae tor the very careful 
drawings accompanying these notes.] 


* Plato Xt. fig. 1. 
t Brit Animals, 1828, p. 688. 

Brit. PaL Foas. p. 83. 

L. 0. p. 83. 

Monog. Brit. Foas. Oorala, pi. xlv. fig. 8 a. 
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XXIX.-— JIfo?Zu«ca, Feme«, and CcelentercUa of the Second 
German North-Polar Voyage. By Cakl MobiuS 

[Plate XL figs. 4-14.] 

The region in which tlie invertebrate marine animals cited in 
the following Catalogue were collected by Dr. Pansch, between 
the shore line and a depth of 30 fathoms, extends from 73® ^ 
to 76® 16^ N. lat. Here the animals live in a temperature which 
varies but little throughout the year. According to the log- 
book of the ‘ Germania,’ Cimtain KoldewOT, the daily average 
of the surface-temperature worn the 9th of July to the 13th of 
September 1869, from 70® 44' to 75® 30^ N. lat., only oscillated 
between 1®*62 and 1®'29 B. ( a*35®*64 and 34®’9 F.). Then ice 
was produced, beneath which, from the 3rd of October 1869 to 
the 21st of May 1870, a temperature of l®'6-2® R. (■b 36®*4 
-36®'5 F.) prevailed. Measurements of temperature down to 
220 fathoms within the same latitudes between the 13th of 
July and the Srd of August 1869 gave 0°'4-l®‘3 R. 
(«32®-9-34®*92F.). 

In the year 1870 the surface temperature between 71® 20^ 
and 75® 26' N* lat from the 11th of July to the 28th of 
September was found tobe 0®*02-4®’62 B. (sk 32®*045-42®*4 F.). 
Between 73® 11' and 71® 30' from the 12th of August to the 
27th of September at depths of 20-300 fathoms, 0®’7-2®*6 R. 
(«33®*67-37®'85F.) were observed. 

According to the log-book of the * Ilansa,’ Captain Hege- 
mann, l®-0^-6 R. («34®-25-33®-86 F.) were found at 20-76 
fathoms, on the 14th and 16th of July, in N. lat. 74® 37' and 
74® 67' ; and 1® R, (34®*25 F.) at 100 fathoms in N. lat 78® S. 

In his address upon the scientific results of the first German 
North-Polar voya^ of 1868, M. von Freeden says (p. 4) 

" Beyond the parallel of Jan Mayen (71® N. lat) as as 77® 
we find a great sea-surface which, from the Ist m June to the 
1st of September, possesses a temperature oscillating between 
0® and 2® B. ( =3^ and 36®*6 F.), and which is more and more 
filled with melting masses of ice the further west we go.^’ 

with regard to the oadUatume of in t&stV 

medim%y the marine animah ^ Oreenlana are tnjuet cufkinn/r^ 
able a position as the animata of the tropical eeae. 

According to Dana’s ' Classification and Geographical Distri**' 
bution of toe Crustacea,’ 1863, p. 1488, the mean surfkce- 
temperatures of the thirty coldest and the thirty warmest con-* 
secutive days are as follows near ^ 

• Tr^lated sod abridged by W. 8. Dallas, F.L.a, from &• Rspoft 

of the Voyage, vol. ii. 1873, pp. 240-261. 
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V«n6«ttda and Surinam . 18®-06 & 2P-32 R. («73®-98 & 79®-97 F.), 
Bahia and Femambuoo • 18®*80 k 22°‘64 R. ( ««73®*98 & 82^*94 F.), 


Singapore 1 k 23°-08 R. (« 7J^*98 & 83^-93 F.), 

Fiji Islands 18®*(56 & 23^ 52 R. ( «7;i°-98 & 84‘^-92 F.), 

Tahiti 18°*O0&22®'64R.(«73°*98& 82^-94 F.), 

Manilla 20°-88&23°*52 R. («78''*98&84°-92 F.). 


From the temperature-observationB made by Prof. Carl 
Semper in the sea surrounding the Philippines, which he has 
been kind enough to place at my disposal for these com- 
parisons, I extract the following : — 

On the 26th of June 1861, near Anhuplate, between 10 
o’clock in the morning and 10 o’clock in the evening, 

the temperature of the air varied between 2O®*0 <fe 22°-9 R. ( « 78°-36 
& 83®*5 F.), 

the temperature of tho surface varied between 21^*3 k 21^'8 R. 
(a:79^-9 & 8r*05 F.). 

At the same place on the same day .the temperature at 

6 fathoms was 21®*6 R. (««80°‘4 F.) at 10 a.m. 

17 „ 2P-4 R. («80o-16 F.) at 2-30 p.m. 

22 „ :2r-4 R. ( * 80°‘16 F.) at 3 p.m. 

6 „ 2r*r> R (»80^-4 F.) at 5 p.m. 

Thus, at the depths here cited, the temperature differs very 
little from that of tho surface, just as in the northern icy* sea. 

1 suppose that the nearly uniform temperature in which the 
high-northern marine animals live is one of the chief causes of 
the considerable size by which, according to numerous observa- 
tions, they are distinguished from individuals of tlie same 
species in temperate re^ons ; for, at the bottom of the icy sea, 
species which from their nature can thrive in a low tempera- 
ture are but little if at all exposed to those disturbances which 
the greater oscillations of temperature produce in the vital con- 
ditions of the animals o\ more temperate seas. The organs can 
consequently perform their functions in a more uniform manner 
(so far as these are dependent on temperature) than in mdi- 
Tiduals of the same s{^ies which inhabiiL for example, the 
middle and higher regions of the North Sea and the Baltic, 
where the differences l&tween the lowest and highest tempera- 
tures of the water amount to 10^-16° 11. (««22^'5-^8®*7o F.), 
or somotimea even more, as has been ascertained by H. A. 
Mwer ♦ for various points in the western basin of the Bidtic, 
ana by myself for two places in the North Sea off the German 
coast T* 

a ^Ubtentichtuigen iiber j^ysikalische VerhiiltniMe dm westlichen 
TbsUi dsr Ostm ’ (Kiel, wK \ 27. 
t Zritaohriff for wismsehafUkheZoologie, Band xxi. 1671, pp. 301, SQ2. 
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MOLLUSCA. 

Gasteropoda. 

1, Chiton albns, Linn. Length 15, breadth 8 millims. 

Diatr^ ^itzbergen to the Cattegat and Britain, Maasa*- 
chnsetts {(fauldy Sinney)* Down to 560 fathoms. 

2. Leveta cmca. Mttll. Len^h 11, breadth 8, height 6 millims. 

Walrus Island, 25 famoms. 

Diatr, Circumpolar ; Sitka, North Japan (5cArenci), 
Spitzbergcn to the Cattegat and Britain. 

3, Trochus gromlandicus^ Chemn. Length 13, breadth 16 
millims. 

Sabine Island, Jackson Island, North Shannon Island, 
Ckrmania Harbour ; 2-30 fatlioms. 

Distr, Labrador to Massachusetts; White Sea to the 
Cattegat and Britain. 

4. Troimua helicinuay Fab. Length 15, breadth 20 millims. 

Sabine Island, Jackson Island, North Shannon Island ; 
Walrus Island ; 4-27 fathoms. 

Distr. Circumpolar ; Massachusetts, Japanese seas, Nor- 
way to the Cattegat and Britain. 

6. Pfeurotoina pyramidalis^ Strdm. Length 12, breadth 6 
millims. 

Sabine Island, Jackson Island, Shannon Island; 4-80 
fathoms. 

Distr. Greenland to Massachusetts, Spitzbergen to Nor- 
way (Bergen). 

6. Fusns propinquusy Alder. Lcn^ 72, breadth 88 millims. 

Sabine Island, Clavering Island, Germania Harbour: 
2-20 fathoms. 

Distr, Bussian arctic coast to the Cattegat and Zrebrnd. 

7. Bucciaum undaiiimjJLmvi. Length 42, breadth 80 millims. 

Jackson Island, Clavering Island; 4 famoms. 

Distr. Circumpolar; European and North-American 
coasts of the North Atlantic, Mediterranean. Sea of 
Ochotsk. 

8. Bcalaria gromlandica^ Chemn. Length 30 millims. 

North Shannon Island, 80 fathoms. 

Distr. Arctic Ocean, Norway to Bergen. 

9. JVa<fcacfatt«a,Brod. & Sow. Length 29, breadth 20 millims. 

North Shannon Island, Sabine Island, Jackson Island* 
Clavering shore ; SO fathoms. 

Distr. Circumpolar ; J^anese sea, Finmark. 

10. Oylkhna cylindracea^ Penn. licngih 19, breadth 4*6 
‘millims. 
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Jackson Island, 4 fathoms. 

Diatr, Finmark, Canaries, Mediterranean j 3-160 fathoms. 

11. Olione Umadna^ Phips. Length 36 millims. 

Diair, West Greenland, Massachusetts. 

Lamellibranchia. 

1. Modiolarta dtacora^ Linn. Length 26, height 16, breadth 
11 millims. 

Shannon, Sabine, Clavering, and Jackson islands ; 4-30 
fathoms. 

Diatr, Circumnolar ; North-east of America, north 
Japanese sea, Meaiterranean, North Sea, Western Baltic. 

2. Oardium grmnlandtcum, Chemn. Len^h 70 millims. 

Diatr, West Greenland, Massachusetts, Behring’s Straits. 

8. Aatarte borealis^ Chemn. (A. arciica, Goidd). Length 
33-35, height 27, breadth 7-10 millims. 

Shannon, Sabine, Clavering, and Jackson islands; 4-10 
fathoms. 

Diatr, Arctic seas, from Behring’s Straits to Lapland, 
Norway, Baltic to Bornholm. 

4. Aatarte aulcata^ Da Costa. Length 25, height 18, breadth 
10 millims. 

Diatr, Circumpolar ; Sea of Ochotsk, Canaries, North- 
eastern America, bays of Kiel and Flensburg. 

6, Aatarte oompreaaa^ Mont. Length 14, hei^t 12, breadth 
^ 7*5 millims. 

Jackson Island. 

Diatr. Arctic seas. North-eastern America, Spitzbergen, 
Norway, Britain, Kiel Bay. 

6. Aatarte crebricoatata, Forbes. Length 28, height 22, 
breadth 13 millims. 

Shannon Island, 30 fathoms. 

Diatr. WestGreenland, Norway, North-eastern America. 

7. Famis aatartoidea^ Beck. Length 16, height 12, breadth 7 
millims. 

Shannon Island, Jackson Island : 4-30 fathoms. 

Diatr. West Greenland, Massaenusetts, seas of Ochotsk 
and Japan. 

8. Mya truncata^ Linn. 

Sabine Island, 10-20 fathoms. 

Di&tr. Oireumpolar; Sea of Ochotsk, North-eastern 
America, Britain, Bay of Biscay, Norway, Western Baltic. 

9. Saxicava nyoaa^ Linn. Iiength 43, height 22 millims. 

Shannon island, 30 fathoms. 

Diatr. Circumpolar; Japanese and Chinese seas. North- 



200 Prof. C* Mobius on th$ Mollusoa dkc. of the 

eastern America, Sitka, Mediterranean, Canaries, North Sea, 
Western Baltic. 

Brachiopoda. 

1 . TerehrcUula paittacea^ Gmel. Length 2 1 , breadtli 22, height 
15 minima. 

Jackson Island. 

Diatr, West Greenland, Massachusetts, Spitzbergen, 
Finmark. 

2. TereAratu/a cramum, Mull. Length 16, breadth 11, height 
11 millims. 

Shannon Island, 30 fathoms. 

Diatr. Norway, Shetland Isles, Finmark to the Cattegat. 


VERMES. 

Annelides. 

1. Polynoe cirroaa.V^. Length 47, breadth 10 millims. 

^bine Island. 

Diatr. Finmark to the Cattegat, Britain, West Greenland, 
Spitzbergen ; 3-1 20 fathoms. 

2. Polyno'4 cirrata. Pall. Length 33, breadth 10 millims. 

Sabine Islana, Clavering Straits j 4-12 fathoms. 

Diatr. Circumpolar ; Bmtic to Sitka. 

3. Nereis diveraicotor^ Miill. 

Shannon Island. 

Diatr. Norway, North Sea, Baltic. 

4. Nereis pelagica^ Linn. I^ength 76, breadth in front 66 
millims. 

Diatr. Western Baltic to Finmark, Spitzbergen, Iceland, 
West Greenland. 


6. Lkipoceras, g. n. 

Head without tentacles and tentacular cirri; fifth body- 
segment longer than the preceding and following segments, 
bearing on each side a oombAike series of thick setca (PI. XL 
fig. 11); branchim linguliform^ on both sides of the back of 
the segments. 

Leipoceras uviferum^ sp. n. Pi. XL figs, 4-14. 

A spirally rolled worm, 88 miUims. long, 1*6 millim. broad 
in front and 1*2 millim. behind. Seventy scu^ents, the 
^sterior extremity iniured. Fore body concave am>V6| arched 
breath ; from the eleventh segment onwards the concavity 
disappears and the back also is arched, so that the body then 
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becomes nearly cylindrical Head somewhat narrowed in 
front (PL XI. ne. 4). In front, on the cephalic lobes, there are 
two small rouna projections. Two eyes, on two flat cushions, 
which become fused together behind and run out into a single 
flat and narrow cushion, extending as far as the fourth body- 
se^ent. 

Buccal orifice bounded to the right and left by pad-like lips, 
which unite below at an acute angle (fig. 5). 

The first body-segment bears two ti2fts of setse, which are 
smaller than those on the three following segments. The setae 
of the upi^r tufts of the fore body (in front of the fifth segment) 
are subulate, those of the lower tufts narrowly lanceolate 
(figs. 9 & 10). On the fifth segment there is, botli above and 
below the thick setae, a small tuft of fine setae (figs. 11 & 12). 

From the sixth segment onwards there are on the ventral 
surface uncini, five or six in each row; they are slightly 
sigmoid and two-pointed (fig. 8). The seUe of the dorsal 
simace stand upon the anterior surface of small tubercles ; and 
behind these are the brunchise, which only become long enough 
to be called linguliform from the tenth segment onwards. 
They are longest on the seventeenth segment. In front of 
the longer branchiaa the setigerous tubercles are smaller than 
before the shorter ones. Each branchia contains a simple 
vascular loop without anastomoses. 

From the eighteenth segment onwards there are on the sides 
of the body, lower down than the branchiae, and at the boundary 
between each two segments, some tubercles, which posteriorly 
become racemose. These are cgg-racemcs or external ovaries 
(figs. 6&7), with ova not yet fmly developed (fig, 14). On 
the inner surface of the body-wall there are elongated ova 
(fig. 18) in the same segments of the body which bear external 
ovaries. 

Unfortunately only one example of this worm was found. 
It is brownish yellow (in spirit), and has on the middle of the 
hinder nart of the back two brown longitudinal lines, which 
are thickened parts of the cuticle. 

1 place this new genus amon^ the Spioideu It has no 
c^halio appendages Eke Prionoepxo^ Malmgr., TOssesses lingu- 
Ih&rm bn^hisB with a simple vascular loop, like &pdo^ Fab., 
and has a comb-like series of thick setss m the fifth body- 
sement, Vike Polydora^ Busk {Leucodore^ Johnst.). 

formation of the ova in external ovaries is a phenomenon 
not previously observed among the Annelides. 

6. ^IcmloB armiger^ MiiU. 

Sabine Island, 

Dxefr. Spitsbergen to the Baltic, north of France. 
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7. Tra/vuda ForbeUi^ Johnat. Length 40 milliiiis*^ thickneaa 
6 miUimB. in the middle. 

Sabine Island. 

Differ. West Greenland, Spitsbergen to the Western 
Baltic, Scotland. 

8. Scolibregma inflaturny Rathke. Length 60 millims. 

Distr. Cattegat to Spitsbergen, Scotland, West Green- 
land ; 6-280 fathoms. 

9. Thelepus drcinatus^ Fab. 

Sabine Island, 20 fathoms. 

Distr. Mediterranean, Britain, Cattegat to Finmark, 
Iceland, Spitzbergcn, West Greenland. 

10. Protula media. Stimps. 

Sabine Island, 20 fathoms. (Prof. Mobius gives a descrip- 
tion and figures of this species.) 

Distr. Grand Manan (45° N. lat.). 

11. Serpuh apirorhis^ Miill. Diameter 3 millims. 

Shannon Island. 

Distr. West Greenland, North Sea, Baltic. 

12. Chione ir^ndibulijbrmis^ Kr5y. 

Sabine Island, 2^ fathoms. 

Distr. Finmark, Spitjsbergen, West Greenland; 16-40 
fathoms. 

Gephybea. 

Priogguhis caudatusj Lamk. 

Turbellakia. 

Pdystemma roseum, Miill. Length 60-63, breadth 8, height 
4 millims. (in spirit). 

Clavering Straits, 16 fkthoms. 

Distr. Norway, the Sound, Western Baltic. 

Nematodes. 

Asearis mystax^ Bud. (From the intestine of Cants lagopus.) 
Cestodes. 

1. Tetraboikriim anthoc^halum^ Bud. (From the intestine 
of Oystephora cristata.) 

2* Tesnia esx^nsa^ Bud. (From the intestine of OdSbos 

moschaJtus.) 

8. Tesnia ocenurus^ Kiich. (From the intestme of Cants 
Jagepus} describe.) 
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EOHINODERMATA- 

Holothurioidea. 

Myrioiro(dmsRinlciL Steenstr. Length 45; thickness 8 millims. 
Germania Har[x>ur, 2 fathoms. 

DUtr. West Greenland, down to 10 fathoms. 

Echinoidea. 

Echinus drohachiensts^ MulI. 

Claveri^ Island. 15 fathoms. 

Distr. Circumpolar; Newfoundland, Bay of Georgia, 
White Sea, Kamtschatka, Sea of Ochotsk, North Cape to 
the Sound, Britain. 

Asteuoidea. 

1. Asteraaanthion alhulus^ Stimps. 

Sabine Island. 

Distr. West Greenland, Grand Manan. 

2. OfMoglypha rchusta^ Ayres. 27 fathoms. 

Distr. West Greenland, Massachusetts, Iceland, Spitz- 
bergen, Norwajr to the Sound, Britain. 

8. Oj^iocten sencetun^ Forbes. 26 fathoms. 

Vistr. East Greenland, West Greenland, Spitzbergen. 

4. Asterophyton euenemis^ Milll. & Tr. 

Distr. West Greenland, down to 1000 fatlioms. 

CCELENTERATA. 

1. Actinia nodosa^ Fab. 

2. Briarmmgrandifimum^ Sara. 

Distr. dxQord in Finmark, Arendal. 

t 

EXPIANATION OF PLATE XL figs, 4-14. 

Xtf^poceros vcwftrtm. 

Fig. 4, Head and fore body from above (^). 

Fig. 5. Head from below (^). 

jF%, 6. Nineteenth and twentieth segments, right side, with the com- 
xnenoement of the external ovaries. 

Flg.7. Forty*second and forty-third segments, with the external ovaries 
fruther developed. 

Fig.B. Uttcini of the fifteenth segment, from below 

1^. 0. Seta of an upper tuft in the fore body. 

]m. 10. Seta of a lower tuft in the fate body. 

F&. 11. Thick setm of the fifth aement. 

12. Infindor fine aete of the ulh aement 
Fig. 18. Ovum from the body-oavify of the hinder body (!{?)• 

Fig. 14 Ovum from an external ovary (^). 
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XXX.— On the InverUhroJte Marine Fauna and Fishes of St. 
Andrews. By W. 0. McIntosh. 

[Continued fh>m p. 145. ] 

Subkingdom CCELENTERATA, 

Class HYDROZOA. 

The Hydroid Zoophytes of St. Andrews are chiefly pro- 
cured from the deep water of the bay, though a few appear 
between tide-marks. Many are found in great profusion. 
Contrasted with the southern shores, as at Devon and Corn- 
wall *, the majority of the Ilydroids are equally common in 
both localities ; some occur more frequently in the one than 
in the otlier. while a third series is more characteristic of 
each area. Thus Sertularella rugosa^ Sertularia mpreasina^ 
Thuiaria thuja^ and Halecium muricatum appear to be more 
abundant at St. Andrews than in the south; on the other 
hand, Sertularia araentea and Obelia dichotoma are probably 
more plentiful in the latter, together with the appearance of 
Tvhularia at the extreme margin of low water. The cha- 
racteristic forms in the south are Corymorpha nutans. Agho^ 
phenia plumuj A. pennatula, Ophiodes mirabilis, Dtpnasia 
mnnata. and an abundance of the species of Plumularia* At 
St. Andrews Sertularia filiculaj S.fusca^ Tuhularia coronatay 
Cusptdella humilis^ ana Halecium lahrosum afford distin- 
guishing features. Moreover, instead of the tufted 
squamata^ so common on the littoral Fuci of the western coast, 
we have C. multicornis at St, Andrews on the under surface 
of stones | the splendid Oorymorpha nutans of the sandy voes, 
and the rich tufts of littora^Corynidad and Oonothynecs of the 
Zetlandic regiom are likewise wholly absent. Amongst the 
Hydromedu880, mrsia j^oU^ay Forbes, occurs oocasmnally, 
and Thaumantiaa pihsmay Forbes, in great abundance on tne 
surface of the bay in autumn. 

The habit of the zoophytes affords many interesting facts, 
es^ially in regard to the profusion of parasitic structures. 
The roots of the polyparies spring from diverse shells, stones, 
crabs, submerffed sticks ana branches. One of the most 
curious examples found by the fishermen in the bay consisted 
of a stout branch of a ihora-tree, about four feet in height, 
which had large specimens of Balanus Hameri and AsciduuM 
clustered like living fruit on the main trunk and branches, 

ii* in their * Cornish Fauna the elaborate oatalogas 

of the Rev. T. H mc k e m the ^ Ann. & Mair. Nat Hist’ 1861<^ : m 
Mr. Paefttfs Devonshire Catalogue puhlisi^iu 1896. 
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Auci lobulated and clul^-shaped masses of Alcyontum coating the 
more slender twi|» and overmnning the neighbouring Cirri- 
pedes ; while Olmia fringed most of the branches, here and 
there giving place to tlie wiorter coating of Sertularia^ stunted 
Tuhulariay or the downy Olytia. Hosts of other aiiirnals 
occurred on the congenial site — tul)es of Thelepus and Serpuloy 
AnomtOy Saxicf^va^ Xylophaya^ Lepralicij Cmepora^ and Tuha-- 
lipora representing the sedentary fonns, sessile-eyed Crusta- 
ceans and Btarlishes the free, indeed the production formed 
a compendium of marine zoology that toot much time and 
trouble to investigate. The rapidity of growth of the larger 
sjiecimens (tlie lialani being as large as walnuts) was shown 
by the condition of the wood and bark^ and the presence of 
many delicate twigs. This is also se^ji m the case of slender 
branches of the common currant-bushes, which are brouglit to 
land in good preservation yet densely fringed with OheUa 
longisstma and studdcil with large ascidians. The zoophytes 
themselves are subject to many parasitic inroads from sponges, 
Foraminifera, other zoophytes, various Polyzoa, Ascidians, 
Nudibranchs and their ova, young mussels and Anotuitv^ th(» 
ova of Pycnogonum, Annelids and their tubes (hyaline, gritty, 
and calcareous), and minute Cirripedcs. 

In the following list the arrangement and nomenclature of 
the Bev. T. Hiucks in his recen\ beautiful work on the 
Hydroida is adopted. 

Order I, Hydroida. 

Suborder I. ATHECATA. 

Fam. 1. Clavidss. 

Genus Clava, Gmelin. 

Clava muUicorms^ Forsk&l ; Hincka, Brit. Ilydroid 

Zoophytes, vol. i, p, 2. 

Frequent under stones in pools near low-water mark, and 
growing on Cynthia grossularia under the cavern roofs ; but 
it is not seen on the littoral seaweeds, as is Clava sqnamata 
on the shores of the Hebrides and the western and other coasts 
of Scotland. The tentacles show a slightly enlarged sucker** 
tip. 

Fam. 2. Eydractiiiiidn. 

Genus Hydractinia, Van Beneden. 

Hydraotinia eohinatay Fleming ; Hincks, Brit. H. Z. 
vol. i. p. 28. 

Abundant on Fuaus islandicm^ Natica^ and other univalve 
Ann. A Mag. N.H. Ser.4. r«>/.xui. 15 
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shells cast on shore after storms. The outer lip in the sheUs 
iiAabited by hermit crabs is firequently prolong^ into a horny 
membrane, as mentioned by Dr. Johnston. 

Fam. 9. Eudendriito. 

Genus Eudendkium, Ehrenbcrg. 

Evdendrium roTimnnj Pallas; Ilincks, Brit. H. Z. 
voL i. p. 80. 

Plentiful in the deep water of the bay, attached to shells and 
masses of Balani ana Serpuhv. A fine specimen measured 
9 inches high, and the breadth of the branched portion was 
8 inches. 

Emlendrium capiUarOy Alder ; llincks, Brit. H. Z. 
vol. i. p. 84. 

Fine tufts are occasionally found on the stems of Anten^ 
nuJaria ramosaj interwoven with other zoophytes, from deep 
water. Tlie specimens had no short branches ; all were muon 
elongated, and the polyps terminal. Some slight rings existed 
here and there on the main stems at the base ; those at the 
origin of each branch are very distinct. 

Fan). 11. Tubulariide. 

Genus Tubularia, Linnaeus. 

Tubularia indivisa, L. ; llincks, Brit, H. Z. 
vol. i, p. 115, 

Common in deep water. One of the largest specimens 
springs from an agglutinated basis of the valves of Bseten 
o^ercuhris and gravel, eight inches in diameter, and the 
^gantic tuft had tubes 11 inches in height. It also sometimes 
nxes the valves of a living Mytihe modiolm so as almost to 
prevent motion. 

Tuhuhria ooronata^ Abildgaard : Hinoks, Brit. H. Z. 
vol. 1 . p. 119. 

Abundant in deep water. I am obliged to Prof. Allman for 
discriminating wrinxled specimens of this species, in 1868. 

Suborder IL XEZCAPHOBA. 

Fam. 1. Campaaiilasriito. 

Genus Clttia, Lamouroux. 

Clyiia Johmiont^ Alder ; Hincka, Brit. H. Z. vol. i. p. 148. 

Abundant on Aleyonidium hirmkLm and seaweeds iii the 
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pools near low^water mark, as well as coating the stems of 
Laminarm with a hairy fnnge fully half an inch in height. 
In a fine example of the latter many of the stems possess one 
or two branches, and the gonothecsB here and there have a 
stalk composed of several rings. 

Genus Obelia, P^ron & Lesueur* 

OheKa geniciilata^ L. ; Hinchs, Brit. H. Z. vol. i. p. 149, 

Common on laminarian blades thrown on the West Sands 
after storms, forming a miniature cover amidst v^hich many 
Nudibranchs find food and shelter. It occurs plentifully also 
on Halidrys siUquoaa and other seaweeds near low-water 
mark, and on crabs. In the interior of many of the gonothecm 
are the young of a Pycnogonidian. 

Obelia hngiaaima^ Pallas; Hincks, Brit. H. Z. vol. i. p. 154. 

Abundant in deep water. It bristles on every branch or 
fragment of wood which has been submerged for some weeks. 
It appears also in a ve^ interesting condition in the peculiar 
rouuaed balls formed by the rolling action of th(‘ waves on 
the beach ; these zoopliytic masses are either spherical or 
rounded-oblong, and the fibres arc firmly felted together In 
this state the present species is stripped of its minute branches, 
and feels bristly and crisp. The same rolled masses (also 
chiefly composed of an Ohelia allied to the present form) were 
brought from the shore of a New-Zealand bay by Dr, Lauder 
Lindsay, who kindly sent them to me. They are formed in a 
similar manner as the well-known balls in Loch Tay, where 
the rolling action of the waves produces j>erfectly round masses, 
often as large as a spherical shot of thirty or forty j^K)unds, com- 
posed of the linear leaves of the larches and pines which shade 
its margin. Miss McLeod, of Paible, brought me spherical 
masses of a similar description from a freshwater lake in 
South Uist, the species in this case, according to Prof. Dickie, 
being Olawfphora glomerata. O. longiaaima affords a favourite 
site fixir young mussels. 

OheHa dichoUma^ L. ; Hincks, Brit. H. Z. vol. i. p. 156. 

Not i^mmon ; parasitical upon a piece of seaweed from the 
laminarian region, and reaching about 3 inches high. 

* One of these masses so closely resembled the chignon lately in vogue 
that it was secretly used by a patient for this purpose, end I learned tW 
it was only the diasgieeable aoundanoe of sand in its tissue that saved it 
from fhrther duty in this respect 


15 « 
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GenuB Campanularia, Lamarck. 

Campanularia tmluhilis^ L. ; Ilincks, Brit. 11. Z. voL i. 

p. 160. 

Common ; on crabs, the Btcms of Sertularia argentea and 
other zoophytes from deep water. It i« a smaller and more 
delicate species than C, verticilhiUa. The shape*, of the cup 
and the very distinct ‘‘ apherical xinp; ” below diatinguish it 
when the gonothcca' are ivbsent. 

Campanuhria Ilincksiij Alder ; Hincks, Brit. II. Z. 
vol. i. p, 162. 

Occasionally found on the stems of AntcnnuhiHa antennina 
from the deep water of the bay. This species presents certain 
variations. Jn some the stem is nearly smooth from the base 
to the cup, where there are only a few slight twists ; in others 
there are several distinct though irregular rings or twists at 
the base, a few alwut the middle of the stem, and others at 
the base of the calyclc ; in almost all there is one veiy distinct 
ring at the Imsc of the latter, as Mr. Alder shows in his 
figure *. Th(*rc is also a peculiar hollow at the base of the 
calycle ; but this cannot be called a ring, 

Campanularia verticillata^ L. ; Hincks, Brit. H. Z. vol. i. 
p. 167- 

Common in deep water. Many specimens were also found 
in the stomach of Echinus esculentus from the laminarian 
zone. 

Campanularia fexuosay Hincks, Brit. H. Z. voU i, p. 168. 

Not uncommon on the under surfaces of stones near low- 
water mark. The peculiar zigzag form of the stem, with the 
arms of the forks tending in opposite directions, together with 
the short, broad, and smooth-edged hydrothecee, are character- 
istic. The long pedicels of the bydwthecas had their oentml 
smooth portions peculiarly flattened out, so as almost to 
assume a fusiform aspect 

Campanularia raridentaia^ Alder; Hincks, Brit H. Z. 
vol. i. p. 176. 

Occasionally found on Antennularia antennina and other 
zoophytes from the coralline ground- The form agrees in most 
respects with the published description. The cSycle is very 
narrow and deep, with six to eight large teeth on the marg^ j 

• Catalogue of the Zoophytes of Northumberland and Ihirham. nt M. 

ttg. 0. . ' 
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»talk rather slender (much more so than in Clytia Johnstojii)^ 
with several distinct rings below the cup, and many less distinct 
towards the base. The peculiar slcnaerness of the stalk, the 
length of the cup, and the small num])er of teeth are the 
characteristic features. Specimens which resemble Vlytia 
Johnstoni occasionally grow in proximity ; and some interme- 
diate forms occur. 

(ienus UoNOTiiYttiHA, Allman. 

Qonothyroea Allman ; llincks, Brit, H. Z. 

vol. i. p. 181. 

Abundant on Sertularta ahietina and Dlphasia rosacea from 
deep water. The exceeding delicacy of the free margins of 
the hydrotheca', oven in good spirit-preparations, renders it 
difficult to say whether they arc (or were) notcheu or smooth. 
It was only by a comparison of observations on many examples 
that tlic |>eculiar crenations were understood, as none showed 
more than a few, and the majority none at all. The appear- 
ance of the gonothccaj, however, is characteristic. 

Gonothyreea graciUs^ Sars; Uincks, Brit. II. Z. vol. i. j). 183. 

Plentiful on Tubularia indivisa^ from deep water, amongst 
Clytia Johnstoni^ on the tests of Ascidia sordiclaj on Scalpellum 
vwgarej Stenorhynchus rostratus^ and Cellepora pumteosa. 
The capsules are large, translucent, and bc»me on a ringed 
stalk. Growing as this did amongst O. Johnstom\ it at first 
seemed to be a branched variety of tlie latter ; but tlie peculiar 
nature of tlic branching and the structure of the ^onotheca*, 
which were chiefly borne on the stems, distinguished it on closer 
scmtiinr. Moreover the hydrothecaj of this species, contrasted 
with V. Johnstoni^ arc much larger and deeper. 

Fam. 2. Campanulinidad. 

• Genus Opeucitlakblla, Hincks. 

Operoularellalaceratay Johnston; Iliucks^ Brit. II. Z. 
vol. i. p. 194. 

Abundant on the stems of Plumularia pinnataj Ohelia Ion-- 
gissima^ and other zoophytes, and amongst Clytia Johnstoni 
on the stems of Laminanos i Prof. John Iteid al^ found it on 
BcrmgocMcsr^ scr^ This species presents two well- 

marked varieties, which occur together on the same stem: 
(a) hydrothec® on simple stalks oi variable length, viz. from 
tfam to nine rings ; and (i) branched stems of some height, 
with the alternate stalks of the hydrothec® composed of from 
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BIX to more than a dozen rings. Moreover, in these branched 
forms it is not uncommon to see more than one pedicel ariw 
at the same fork, so as to cause the observer to fancy he is 
viewing the Campanulina turrita of Prof. Wyville Thomson ; 
only the hydrothec® are much shorter in proportion to the 
length of the teeth. Some examples on a laminarian stalk 
had very long stems. The hydrotheca»> in all very closely 
roseinbled those on Dr. Allman’s Campanulina repens (Hincks, 
Brit. II. Z. vol. i. p. 189, ph xxxviii. fig. 1). No gonothecse 
were observed. 


Fam. 4. Lafoeidfi. 

Genus Lafoea, Laraouioux. 

Lajvea dumosa^ Fleming ; Ilincks, Brit. IT. Z. vol. i. p. 200, 

Common on various zoophytes from deep water. Some 
varieties of this species have short stalks of one or two whorls 
supporting the hydrotheeas ; but they are not quite so long as 
those descril>od under L. fruticosa. Sars, and the intermemate 
fomis show that they are to be referred to the present species. 

Lafo'ia fruticosa^ Sars ; Ilincks, Brit. H. Z. vol. i. p, 208, 

Occasionally on zoophytes from deep water, especially 8er-^ 
tularia filicuh. The pedicels of the hydrothcc© have from 
three to five rings. 

Besides the above there are several microscopic forms closely 
allied, which creep along the stems of various zoophytes, A 
sessile form is common on Criaia ebumeuj and a stalked species 
on Scrupocellaria acruposa. 

Genus Calycella, Hincks. 

Calycella syringa^ L. j Hincks, Brit. H. Z. vol. i. p. 206. 

Abundant on the stems of Uydrallmania falcaia and other 
zoophytes from deep water, 

Genus Cusptdella, Hincks, 

Cuspidella humilisy Hincks, Brit, H, Z. vol. i, p. 209. 

Not uncommon on the tests of Ascidia aordida^ and on the 
valves of Paammohia and other shells, from deep water. The 
tests of Ascidians axe the seat of a reticulated growth with 
numerous minute club-shfq)ed processes risingfirom the creefnng 
stem which is associated with C, humilia. 



Dr, W« C« McIntosh on the Zoophytes of 8t. Andrews. 211 


Genus Filelluh, Hincks. 

FtkUum serpens^ Hassall ; Hincks^ Brit. U. Z. vol. i. p. 214. 

Abundant on the stems of >&/*^uianaaii6^i/iaand^.^fca<a 
from deep water. 


Fam. 6. Coppiniid». 

Genus CorriNiA, llassall. 

Coppinia arcta^ Dalyell ; Hincks^ Brit. H. Z. vol. i. p. 218. 

Common on the stems and branches of Sertularia abietina 
and nydrallmania falcata. 

Fam. 7. Haleciidtt. 

Genus IIalbcium^ Oken. 

HaUcium halecinum^ L. ; Hincks, Brit. II. Z. vol. i. p. 221. 

Plentiful in deep water, though somewhat less common than 
the next species. Young specimens under an inch in height 
sometimes occur, which in spirit quite agree with the Rev. A. 
M. Norman’s description ot H. sessile (Hincks, h c. p. 229, 

f l. xliv. fig. 2), with, of course, the exception of the polyps. 

n these cases the hydrotheem do not seem to bo fully developed; 
but they show the row of dots below the margin. Specimens 
are also seen in which one or two of the hydrothecce are Iwttcr 
developed at the base of the stem, while all the rest are in the 
condition described by Mr, Norman. It would appear to be 
doubtful if the mere elongation of the polyps would constitute 
specific distinction, any more than the fact that the branches 
are not in the same piano. Some are slightly ringed. 

Halecium muricatum^ Ellis and Solander ; Hincks, Brit. H. Z. 
vol. i. p. 223. 

This is the common Halecium from the deep water of the 
bay. Most of the specimens show a ring or two on the stem 
above the calycles. 

Halecium Beaniiy Johnston ; Hincks, Brit. H. Z. vol. i. p. 224. 

Not uncommon in the coralline region, attached to other 
s^phytes and to the tests of Asoidians. Young examples have 
pil^ of little cups on the hydrotheem like those on the beautiful 
southern H tmellumy Hincks. 

Halecium labrosumy Alder ; Hincks, Brit. H. Z. vol. i. p. 225. 
Fisoni the deep-sea lines of the fishermen. Bather rare. 
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Fam. 8. Sertalaxiida. 

Genus Skutularella, Gray. 

Sertularella polyzoniaa. L. ; Ilincks, Brit. TI. Z. vol. i. 
p. 2a5. 

Abundant in the deep water of the bay, generally attached 
to the roots of other corallines. All the specimens seem true 
to the description of the species ; at least there is no tendency 
to wrinkles m the hydrotliecce so far as examined. 

Sertularella rugoaa^ L, ; Hincks, Brit. H. Z. vol. i. p. 241. 

Common ; under stones near low-water mark, and thence to 
deep water, on seaweeds, Flustra foUacm^ &c. 

Sertularella tenellay Alder ; Hincks, Brit. H. Z. vol. i. p. 242. 

In profusion on Sertularia abietina and other zoophytes from 
the coralline ground. 

Genus Diphasia, Agassiz. 

Diphasia rosaceay L, ; Ilincks, Brit. H. Z. vol. i. p. 246. 

Abundant in deep water on other corallines, such as Ilydr^ 
allmania falcatay Thuiaria thvja^ Haheiumy &c. The speci- 
mens are large and luxuriant. Mr. Hincks is right in stating 
that the male gonothecfio have eight longitudinal ridges, and 
not six as Dr. Allman says. 

Diphasia tamariscay L. ; Hincks, Brit. II. Z. vol. i. p. 264. 

Not uncommon in deep water attached to shells and stones. 

Genus Skrtulauia, Linn. 

Sertularia jmmilay L. ; Ilincks, Brit. H. Z. vol. i. p. 260. 

This is the common Seitalarian under stones in rock-pools 
at and near low- water mark at St. Andrews ; but it is less 
luxuriant than on the Fuci of the western coasts. It forms 
a miniature forest on the under surface of the stones in quiet 

? laces, and is a favourite haunt of Eolis viridis and other 
ludibranchs. It presents the peculiarity in such situations 
tliat the stem is not always contracted above the hydrotheoas, 
but not unfrequcntly these follow each other without the con- 
striction. In some preserved specimens the hydrothecas con** 
tained a number of large nucleated cells, having apparently a 
thickened and regularly crenated cell-wall ; these cells varied 
in size ; and some also occurred in the centre of the f ' 
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Sertularia opermlata^ L. ; Hincks, Brit. H. Z, vuL i. p. 268. 

Not uncommon ; on seaweeds at and beyond low-water 
mark, but chiefly procured on the West Sands after storms. 
Its comparative scarcity is in marked contrast witli its profu- 
sion on our western coasts, where almost every laminarian root 
and stdlk are clothed with dense tufts. 

Sertularia flicula^ Ellis and Solandcr; Hincks, Brit. JT. Z. 
vol. i. p. 2G4. 

This, perhaps, is the most abundant Scrtularian next to 
8. ahiethia from deep water. Dried specimens, when carefully 
laid out, show a somewhat rectan| 2 :ular arrangement of their 
terminal branches. Good examples have also been procured 
from the stomach of the cod. 

Sertularia ahietina^ L. ; Hincks, Brit. 11. Z. vol. i. p. 266. 

Very common ; and occasionally reaching the height of 
9 inches ; fine tufts occur on Mytllas modiolus. This species 
is a favourite seat of many parasites, such as other hydroid 
zoophjrtcs, calcareous corallines, Spirorhis^ Alcyonidiuniy 
Coppinia^ &c. From its attachment to living mollusca 
(Anomia and others) it is not unfrcqucntly swallowed by the 
cod. 

Bertularia argentea^ Ellis and Solander ; Hincks, Brit. H. Z. 
vol. i. p. 268. 

Not common ; from the deep-sea lines of the fishermon. 
This seems to be a form more characteristic of our southern 
shores. 

Sertularia cupressina, L. ; Hincks, Brit. H. Z. vol. i, p. 270. 

Very plentiful in the coralline region, and sometimes reaching 
the lengtli of 18 inches. Besides the ordinary form there are 
two branched varieties. In the first^ numerous secondary poly- 
paries spring from the ordinary dichotomous branches, each 
twig so burdened being very little thicker than the ordinary 
forms, and bearing in the usual manner for some distance the 
hydrothecas, which gradually Ixscome obsolete ; this secondary 
trank assumes considerable dimensions, with jointed stem and 
dichotomous branches, like an independent s]>ecimon. In the 
other variety the main stem itself splits into two divisions, or 
the secondary trunks throughout are directly connected there- 
with. 

Sertularia fusca^ Johnst. ; Hincks, Brit. H. Z. vol. i. p, 272. 
A single fine specimen only has yet been procured, in the 
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deep water of the bay. Mr. Alder correctly obaervea that this 
form leads us to Thuiaria. 

Genus IIydkallmanta, Ilincks. 

HydraUmania fdlcata^ L. ; Hincka, Brit. H. Z. vol, i. p. 273. 

One of the most abundant hydroid zoophytes from the coral- 
line OTOund. Its form varies from the elongated spiral to the 
broadly branched condition, and it is frequently loaded with 

} parasitic zoophytes, both horny and calcareous. It is also a 
avourite site for Nudibranchiate Mollusca and their ova, and 
minute Annelids construct their tubes on every convenient 
bough. Young specimens are plentiful also under stonea 
between tide-marks, where their habit differs considerably from 
the foregoing, having the form of a simple straight pinna, 
generally coated with parasitic structures, both auimd ana 
vegetable. 

Genus Thiiiauia, Fleming. 

Thuiaria thvja^ L. ; Ilincks, Brit. H. Z. vol. i. p. 276. 

Common; chiefly freouenting dead valves of Cyprina^ 
Pecten^ and Tapes^ as well as stones, shooting its long stems 
upwards (occasionally to the lengtn of 14 inches?) amidst 
masses of the tubes of Serpulaj Thelepus^ and other Annelids, 
and patches o{Al<*yonium, In some examples a short secondaiy 
stem branches from the main trunk near the base. Parasitic 
upon the stems are numerous other corallines, such as Diphaeia 
rosocea, which clothes anew the bare zigzag trunk with a more 
silky fringe than nature originally provided ; rough Crusts of 
Cellepora or the spreading Alryomum KaA.Alcyonidium entirely 
surround it ; while occAsionally a long tunnel of Thehpua is 
glued from the base to the branching portion. Now and then 
it occurs in the stomach of the cod. 

Fam. 9. gjuaMiUBriidiB. 

Genus Antennulakta, Lamarck. 

Antennularta antennina^ L. ; Hincks, Brit. II. Z. vol. i. p. 280. 

From the deep water of the bay ; common, but less so than 
the next species. Fine tufts reach a height m fully 11 inches. 
In a curious example a number of simpm straight stems pro« 
ceed from the upper edge of a fragment of an old trunk. 

Antsnnularia ramosa^ Lamarck ; Hincks, Brit# H. Z« 
vol. i. p. 282. 

Common in deepwater, whence it is usually brought by the 
fishermen ^s lines. 
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Genus Plumularia, Lamarck. 

Plumularia pinnata^ L. ; Hincks^ Brit. H. Z. vol. i. 
p. 295. 

Frequent in deep water, and often reaching the height of 
7 inches. A tall variety is found in whicli no spines are present 
on the gonothecee. It sometimes occurs on Btenorhynchua 
TostrcUm between tide-marks. 

Plumularia catharinaj Johnst. ; Hincks, Brit. II. Z. 
vol. i. p. 299. 

Common on Ascidians, tubes of TheJepua^ and the roots of 
other corallines in deep water. 

Plumularia frutescena^ Ellis & Solander ; Hincks, Brit. H. Z. 
vol. i. p. 307. 

Occasionally thrown on the West Hands after storms, and 
also brought in on the deep-sea lines of the fishermen. The 
smaller specimens are pale. One example is 6 inches in 
height, and broadly branched. 

Order Medusidac. 

The Medusidss abound chiefly in autumn in the bay, the 
most conspicuous amongst the larger forms being Aurelia and 
Cyaneay the former often occurring in such numbers as to form 
a closely packed layer on the surface of the sea over considerable 
areas ; and though not in the dense party-coloured masses of 
various species occasionally seen in the Hebrides, still they form 
an interesting feature. At certain points the bay in quiet 
weather is quite purplish with thousands, many of which arc 
loaded with ova ; and through the transparent umbrellas the 
abdominal feet of the parasitic Hydrides are observed in con- 
stant vibration. Occasionally, whether from accident or de- 
sign, one specimen is found adhering to the umbrella of another, 
and is thus carried through the water. Moreover, on many of 
the stones at the East and West Koeks, near low-water mark, 
a ^^Hydra tuba ’’ is found, which may be the hydroid condition 
of the foregoing. This pretty little white structure, developed 
from the ova of Aurelia and its allies, can be observed in all 
stages not only throwii^ out lateral buds like a Hydra^ but 
by transverse fission dividing into a series of saucer-shaped 
b^es which ultimately assume the form of the adult 
This fom, it is well known, formed the subject of valuable 
observations by the late Prof, M. Bars, and afterwards, amongst 
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otheiBy by the kte Jbr. Jehn Eeid^ who obtained hU examples 
at St, Andrews. 

On the whole we lack at St Andrews the splendid profusion 
of the swimming jellies occasionally met with on our western 
shores, and especially in the Outer Hebrides, to which a 
favouring wind and tide sweep them from the wanner area of 
the Gulf-stream beyond, in company with lanthina and the 
Pteropods. Amongst these the strange and beautifully tinted 
Dtphyes is seen darting hither and thither amongst the brilliant 
blues of 'its brethren with its trailing fringes oi bright orange 
polypites j and on the lonely western shores, as at Monach, 
countless myriads of the little Velella are tossed in autumn on 
tlie sand. 

Mr Darwin referring to the colours of certain Invertebrate 
animals, tliinks that it is doubtful if such serve as a protection ; 
but he goes on to observe that the perfect transpanuicy of the 
Medusa*, “ many floatin^^ molluscH, Crustacea, and even small 
oceanic fishes iiartakc of this same glass-like structure,” and 
that wc Ccifi hardly doubt that they thus escape tlie notice 
of pelagic bii ds and other enemies.” It seems tu me somewhat 
difficult to say what will escape the eye of a pelagic bird, such 
as gull, guilleinof, or liawK-like torn. Their keen eyes 
distin^ish very indistlm't objects — for instance, the nuchms 
of Balpa runcinataj and the minute and almost transparent 
bodies of the young fishes that flit amongst the sjilendid masses 
of swimming jellies (Molluscan and Coolcnterate) which some- 
times throng our western shores. The mere tremor of the 
water is almost sufficient to attract such acute and skilfbl 
marauders. Moreover, the statement of the great naturalist 
is incomplete without the ajipendix that many of the Medu«» 
and Hydromedusas are brilliantly coloured and, in addition, 
phosphorescent, the latter property likewise characterizing the 
translucent Pyrosoma^ and that my distinguished friend rrof. 
Wyville Thomson regards the luminosity of marine animals 
as a provision of nature for attracting their enemies in the 
abysses of the ocean, or for throwing a flood of light on their 
own prey. I liave already f shown my reasons for believing 
that the theory of the latter author is open to doubt, and shau 
make a few further remarks on the subject under the Annelida. 
If the notion had been promulgated that the sexes in the 
abysses of the ocean used their light to attract each other, and 
thus had a better chance of continuing the race, perhaps more 
might have been said in its favour. 

♦ Descent of Man, &c. 

t Ann. k Mag. Nat. Hiat. §er. 4, vol. ix. 1872, p. 2. 
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Genus AurelU; P4r, & Los. 

Aurelia aurita^ 0. Fabr* 

Abundant in autumn and often so late as November* 

Genus Cvanfa, T?6t. & Les, 

Cyanm capillata^ Eschsch. 

Common in autumn. 

Order LucERNARiiDii: 

{Caly(*ozoa^ R. Leuck.). 

Genus Lucernaria, 0. F. Muller. 

Lvcemaria auricula^ O. Fabr. 

Frequent on Fuci near the commencement of the East 
Rocks, and occasionally at the West Rocks. It is as common 
as in the south. 


Class CTENOPHOR.E. 

Two representatives only aie found at St. Andrews, viz. a 
species of Beroid and a Pleurobrachia. The former occurs in 
vast swarms in July, indeed almost as plentifully as in the 
Zetlandic seas, and is easily procured by the liand-net from 
the rocks or at sea. The hitter is ecj^ually abundant from 
August to the end of autumn, and even in winter, occasionally 
filling the towing-net or the dredge in the bay, and thrown 
ashore after storms on the West Sands. Few objects arc more 
engaging than one of these spherical jellies in a clear glass 
vessd of sufficient size to exhibit the matchless mechanism of 
of its complex tentacles and the splendid iridescence of its 
locomotive rows. 


Order Saccataj, Agassiz. 

Gtenus Pleubobrachia, Flem. 

Pleurohrachia pileusy Eschsch. 

Abundant. It eagerly devours' (7arcenus mmnaa in the 
zofeHStage. 

Order BEROiDiE, Ggbr. 

Genus Idtia, Frdminville, 

Idyia eucumisy 0. Fabr. 

Occasionally in large numbers in July and August. 
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Class AOTINOZOA. 

Though the total number of species of this class at St. 
Andrews is small, many occur in ^eat abundance, and espe- 
cially such cosmopolitan forms as Actinia mesembryanthemum^ 
Tealia crassicornis^ and Actinoloba dianthm. The frequent 
occurrence of Sayartia troglodytes, again, at St. Andrews, 
distinguishes it from the shores ot the extreme south, as at 
Guernsey. We have not, moreover, the fine Anthea cerevs 
of the west and south, which, for instance, in the quiet creeks 
of the Outer Hebrides studs the stems and blades of the 
tangles at tlie border of the littoral zone, the beautiful ^ecnish 

S le tentacles gently waving with every swell of the tide ; 

er is the gaudily tinted Sagartia parasitica^ so character- 
istic of some of our southern shores, to be found between tide- 
marks, nor Adamsia palliata in deep water. Corynactis^ the 
stony corals, Zoanihus^ and tlie northern free-swimming 
Arachnactis alhida arc entirely absent. The places of these 
are filled by swarms of the common forms above mentioned, 
and by some of the rarer types, e. g. Edwardsia^ Cerianthmy 
and Peachiaj which seem to be characteristic of sandy beaches. 
A remarkable example * of the latter turned inside out occurs 
in my collection. It was mistaken for a curious pol 3 rp with 
beautifully arranged longitudinal and transverse muscular 
bundles, and was found inserted in a tunnel in the sand in 
this condition in Cobo Bay, Guernsey. It is simply a large 
Peachio everted. 

Amongst the Alcyonariana the phosphorescent Pennatula 
occurs in great beauty, and replaces the Pavonaria of the west, 
while with Virgularm it also affords a diagnostic mark from 
the south. The fine Gorgoniid» of the latter region, again, 
have no representatives at St. Andrews. 


Order I. Zoantharia. 

Suborder ACTIHAKIA. 

Fam. 2, Sagartiato, Gosse. 

Genus 1. Actinoloba, Blainville. 

Actinoloba dianthus. Ellis ; Gosse, Brit. Anem. p. 12, 
pi. 1. fig. 1. 

Common in the d^ris of the fishing-boats, and thrown 
ashore after storms attached to stioka and shells. Young spe** 

• 1 «m indebted to Dr. Cooper, of St Peter Is Pott, Ibr ths ep ac toto . 



Dr. W. C. McIntosh on the Zoophytes of 8t Andrews. 219 

cimenB occaeionally appear on stones at extreme low water, 
and when very hungry greedily swallow green seaweeds. 
Some expand the disk like a Doris or Lamellaria^ and float 
on the surface of the water. 

Genus 2. SAGAETfA. 

Sagartia troglodytes^ Johnston ; Gossc, Brit. Anem. p. 88, 
pi. 1. fig. 3, pi. 2. fig. 5, &c. 

Everywhere abundant under stones, and attached to rocks 
near low-water mark. In regard to the physiology of the 
digestive sac, Mr. Gosse * states that the walls of this chamber 
are only separated for the reception of food ; but in this species 
the mouth often expands, ana the digestive cavity dilates, so 
as to be readily viewed as an open and empty sac. 'J^he 
ciliary currents course over the lip and into the stomach ; so 
that minute particles of nutriment might be available, though 
by no moans necessary. 


Fam. 4. Actiniada. 

Genus 1. Actinia, L. 

Actinia TnesewhryaniJiemumy Ellis & Sol. ; Gosse, Brit. Anem. 
p. 175, pi. 6. figs. 1-7. 

Very common on stones and rocky ledges between tide- 
marks. 


Fam. 9. BunodidA. 

Genus 3. Tealia, Gosse. 

Tealia crassicornis^ 0. F. Miiller; Gosse, Brit. Anem. 
p. 209, pi. 4. fig. 1. 

The variety coriacea {Actinia coriacea^ Cuvier) is extremely 
abundant along the We^t Bocks at low water, while the other 
comes in great profusion and of large size from the deep water 
oil the bay. A bifid specimen occurred at the Castle rocks. 
This species is also found in the stomach of the cod. 

Genus 5. Stomphia, Gosse. 

Btomphia OhurchieSf Gosse, Brit. Anemi p. 222, pi. 8. fig« 6# 
Occasionally firom deep water. 

* Brit Anem., Introd.^ %yi. 
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Fam. 6. Xlyanthito. 

Genus 2. Peachia, Gosse. 

Peachia haatatay Qosae, Brit. Anem. p. 235, pi. 8. fig. 8. 

Thrown ashore on the West Sands after storms in j^at 
numbers, and was thus first found in Britain by Dr. John 
Reid, of St. Andrews, who published a description of his 
single example in 1848 (Physiological, Anat., and Pathol. 
Observations, p. 656, pi. 5. f. 21 & 22) : his title (A, cylin-- 
drica) has therefore a prior claim to that of Mr. Oosse. It 
occurs also in the stomach of the cod. 

Genus 4, Edwaudsia, Dc Quatrefages. 

Edwardsia calUmorphaj Gosse, Bnt. Anem. p. 255, 
pi. 7. fig. 7. 

A variety was found on the West Hands after a storm in 
March, with brown instead of the usual whitish specks. It is 
an elongated form inhabiting sand. 

Edwardsia Allmanniy M^L, Proc. Roy. Soc. Ed. 1864-5. 

From a shallow pool on the West Sands after a storm in 
October. It inhabits a distinct case, and can retract its ten- 
tacles and cover them by the external border of the disk. The 
latter is marked by eight alcyonarian divisions or radii, and 
has always a ragged border of the investing sheath. The 
disk has a pale brownish colour. 

The tentacles are simple, rather blunt, pale and translucent, 
with a white streak in the centre ; the rim of the mouth is 
occasionally protruded as a conical process. 

This form exhibited none of the ‘‘ remarkably viTOrous and 
spasmodic contractility ’’ ascribed by Mr. Gosse to the family ; 
for it was comparatively incit. 

Edwardsia Qoodsiriy MT., Proc. Roy. Soc. Ed. 1864-5. 

Found at the same time and place with the former. Ten- 
tacles 15. translucent, longer man the diameter of the oral 
disk, and not much tapered. A whitish ring occurs at the 
tip of each, and from the base a white spear-head with a 
transparent centre reaches more than halfway up. Oral disk 
streaked with white and brown. It is somewhat allied to E* 
BeauUsmpsii, Do Quatref.^, but is distinguished by the marks 
on the tentacles, which in the latter only have the tip 

d’un beau jaune ro\%ed.tre.’’ The posterior end of the ex;^ 

e Ann. des So. Nat. 2* sSr., Zool. zviii. 1842, p« 68, pi 1. fig. 1» 
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ample waa often fixed to the glass hy its ectoderm, which ap- 
parently had very minute or granular suckers, 

Swanns of an Edwardsia occur in the stomach of the 
flounder. 

Genus 6, Cerianthus, Delle Chiaje, 

Cerianihvs Lloydit^ Gosso, Brit. Anem. p. 268, pi, 7. fig, 8, 
and woodcut, p, 269. 

Procured at low water from the margin of the East Rocks, 
and occasionally thrown on the West Sands after storms. A 
splendid specimen from the latter (measuring 71 inches long 
and as thick as a finger) in February discharged a vast num- 
ber of ova after a week’s confinement. The majority of these 
bodies were rather coarsely granular, ovoid in form ; and some 
had minute papilUe at one end. No cilia were present, so 
that in all pronability they were dead. Both examples nad 
the first series of tentacles of the usual brown colour, with 
about four faintly marked whitish specks on the inner surface. 
The second series were uniformly brown. 

Order II. Alcyonaria. 

Fam. Pennatulidfls. 

Genus Pennatula, L. 

Pennalula phosphorea^ L, ; Johnst. Brit. Zooph. 
p, 157, fig. 35, 

Abundant on muddy ground in deep water, and often 
brought up on the lines of the fishermen. 

Genus Virgularia, Lamck, 

Virgvlofria mirabilis^ L. ; Johnst, Brit, Zooph. p, 161, pi. 30. 

Oocaaionally in the stomach of the cod. 

Fam. AlcjoniadA. 

Genus Alcyonium, L. 

Alcyonitm digitatum. L. : Johnst. Brit. Zooph. 
p, 174, pi, 84, 

Abundant in deep wat^ as well as in small patches on 
rocks and atones between tide-marks. Often thrown in large 
quantities on the West Sands after storms, attadied to various 
submarine structures, 

[To be eontincied.] 

Ann. (b Mag, N. fiT, Ser. 4. Vol, xiii. 
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XXXI . — On a true Carbomferoua Nummulite, 

By IlENiiY B. Buady, F.G.S. 

[Plato Xll.l 

Theke are few time-marka in tlie p^eological record that have 
been regarded as better establishcMi or more definite than the 
first appearance of tlie Numnnilite at or near the commence- 
ment of the Tertiaiy epoch ; and any indications of an earlier 
history which would tnrow back tlie origin of this well-known 
genus to a Mesozoic or Baheozoic age can hardly lie without 
interest to the student of those genealogical problems, the bases 
of whi(‘h are founrl in the nwelations of palmonfologv. 

I>r. Carpenter, in his ^Introduction to the Stnay of the 
Forainiuifera ’ (p. 21iS), says, there is no fact in palajonto- 
logy mor(‘ striking than the sudden anrl enormous development 
of the Nuiniiuilitic type in the early part of the Tertiary pe- 
riod and its almost equally suddim diminution, bordering on 
comph'te extinetion. The precise position of the immense 
b('ds of ^ JSlutiimulitie limestone,’ the vast geographical extent 
of which has lieen aln^ady sketched, has been a subject of much 
discussion ; but the researcln^s of M. d’Arehiac, nir R. Mur- 
chison, Sir (^harles Lyidl, and others leave no further doubt 
that tliese beds lielong to the earlier part of the Tertiary licriod, 
and that they eom»Mi)ond in position with tlie ‘ Calcaire Gros- 
sicr ’ of tin* Paris nasin, and with the ^ Bracklesham ’ and 
^ Bagshot ’ beds of the London and Hampshire basins, in wliich 
deposits alone are Nummulites found in the British Islands. 
Although Nummulites have been described as existing at 
periods anterior to this, it seems probable tliat such descrip- 
tions have been founded on the occurrence of other helicoid 
Foramiiilfcra bearing an incomplete resemblance to them/* 
’rhe late Professor von Reuss, in his ‘ Entwurf eiuer systema^ 
tisehen Zusammenstcllung der Foraminiferen’ is scarcely less 
emphatic. Ho gives the distribution of the genua JVWinmuZtW 
as follows : — Fossil (Tertiary, especially Eocene), N. anH*^ 

* Sitzungtib. k. k. Akad. Wiasen, Wien (1801), vol. xlir. p Wl. 

It ifl not the object of the present paper to demonstrala me dontimi- 
ance of the genus through the later ’Tertiary to rtMjent tliaeli but, lest I 
should be supposed to agree with the latter part of this qucitafion, I may 
iust state that, as far back aS 1803, Fichtei and Moll two reoeUt 

Nummulites from the lied Sea, under the names of NaMiui a43id 

N. wmesws (Test. Micr. p. 69, pi. 8) ; and Messrs. Parker and doned, in 
OMsy qn rlohtel and Moll’s contnbutionB to the Nomenriatitre of tha 
Foratninifera, published a year or more before the above paasage from 
Von Reuss, not only set this feet in a clear light, but iastoneea spadi- 
mens in their collection of true recent Nummutma from Davis’s Smhi 
and feom the Australian coral-reefe. I oan only add that my own oabinet 
presents confirmatory evidence in abundance, 
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omor^ Bouillier, from the Carlwniferoufl limestone of Miatscli- 
tovo ( Orobias antiquior^ d’Eichwald), would form a remarkable 
exception if its complete agreement with Nummulitea should 
be confirmed. 1 have not hitherto discerned any important 
distinction. The often-quoted living forms belong in part to 
Anwhiateginay in part to OpercuUnay 

Professor Seguenza^ in a table of the geological range of 
the various genera of fossil Foramininifera^ published almost 
simultaneously with the two works already quoted, gives with 
even greater decision the Eocene as the age of the appear- 
ance, the Miocene as that of the extinction of the time ^um- 
mulite. 

It would be easy to add quotations of exactly similar im- 
port from the works of ether palaeontologists ; but it is scarcely 
worth while to cite individual authorities for what, by its ge- 
neral acceptance, had come to be looked upon almost in the 
light of a geological dogma. 

O amber 8 Eeaearchea. — Donbts as to the entire accuracy of 
this view have been raised from time to tin\c, but they have 
not, until quite recently, been based on evidence sufficiently 
circumstantial to obtain mucli eredenec'. IVo years ago, 
however, Dr. C. W. 0 Umbel of Munich, in the prefac(‘ to his 
memoir on certain ^‘tfuruHsic precursors of the genera Nam* 
mulites and OrfntuUtea'^^y reviewed the whole question of tlic 
existence of preetertiary Wummulites as it then appeared to 
stand. In his analysis tlie various published notices of Num- 
mulites sujiposed to be of earlier geological age than the be- 
ginning of the Tertiary eiaich are recounted, the circum- 
stances on which they aic founded criticised, and in some 
instances the results of a reexamination of the original speci- 
mens detailed. I propose to summarize the conclusions aiTived 
at by l>r. GUnibel on this head, rather than venture upon an 
independent commentary, for which 1 should have but insuffi- 
dent data. 

Turning first to the Russian Carboniferous specimens al- 
rea^ allimed to, Dr. G Umbel accepts Prof. Rcuss’s estimate 
of IiotdlliePs NummtUina antiqv%or\ — ^that is, that it may be 
a Nummulita, but that there is no sufficient evidence to prove 
the fact. 

D’Eichwald’s adoption of Rouillier’s species, and his de- 

* Foxaan. McnotaL di Mewdnsi parte seooadH (1862), p. 25. 

t ^'Ueber iwai jurasaiacbe Vorlaufer dea Foraminueren-Gesohlechiea 
Nummulina undCmitulite^*’ von Herm Oberbergrath Dr. C. W. Guinb^. 
Noues Jahrbuoh fiir Min., Jabr^ 1872, p. 241, pis. 7 & 8. 

X Bouillier and. Voaitull^, Etudes progressive sur la Gdologie de Mos* 
aou/’ Quatri5me Etude. Bulletin Soc. Imp. des Naturalistes de Moseou. 
1849, vol.wdi.p. 887. 


16 ^ 
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scription of an allied symmetrical form* * * § , the two being placed 
togetlier as representatives of a new genus “ Orobiaa ” (0. an- 
tiquxor and 0. (pqualis)^ is dismissed in the same way as afford- 
ing no evidence of value, owing to the absence of any details 
of microscopical structure. Indeed D’Eichwald^s separation 
of these two forms from the genus NummuUna is grounded 
on the non-tubulatioii of the shell and the lack of any indica- 
tion of a canal-system in the specimens he had examined. 

Buvigiiierf described and figured an Upjier Jurassic Num- 
mnlite {N. Humherttna) from the Astarte-marl containing 
Ejcoffyra virgula ; but here, again. Dr. GUmbel regards the 
representation as insufficient to set its Nummuline affinity be- 
yond dispute, though lending probability to the assumption. 

More recently Iraast obtained from the Cretaceous forma- 
tion of Palestine certain fossils which he assigned to the 

f enus NummuUna^ describing them under three specific 
eads. With regard to the first of them, N. variolaria^ var. 
prima^ Dr. Gttmbel supposes that the traveller has mistaken 
the age of the bed from which it was derived, but does not 
give any very clear ground for this conclusion. The N. ore- 
taceoy jVaas, after careful examination of the specimens, is 
assigned to the genus AlveA)Una\ and, lastly, arhienaisj 
Conrad, though certainly a NummuUna^ differs so little from 
N. hiarritzensia and N. variohria that it is set down as pro- 
bably of Tertiary age. 

Nummulma jurassica, — ^The author then proceeds to de- 
monstrate the existence of the Kummulite in strata of tiie 
Jurassic period, and describes, under the name N.iuramcay 
certain minute fossils collected by the Geological Surveyors 
in Franconia. The precise horizon at which the specimens 
were found was a sponge-bed of tl)e AmmoniiM-^tonuilobtUuB 
2 one§ andja portion of the A.-dentatua zone; the locally, 
Schaflohe near Ambcrg. The specimens are stated to w 

* Lethffia BoHsica, par Edouard d’Eichwald (1856-]d61), vol i. p. 859, 
pi. 22. fig. 16. 

t Stat. G^ologie d. IMp. de la Meuse, 1852, p. 338; Atlas, p. 47, pi. 80. 
figs, 32-36. 

X Geol. Beobacht. am Nil, auf der Sinai-Halbinsel u. in Syrian, 1867. 
8. 82-84, Taf. 1. fiff. 8. 

§ The ** zone of Ammonites immUabatm " is one of C^peTs oriffinal 
dirisions of the Jurassic strata, and is well marked in toe south 4 ? the 
Grand-dueby of Baden. My friend G. A Lebour, F.R.G.S.. of the 
Geological Survey, sends me the following note, extracted irom Br* 
Waofl^V ^Essai d’une Olassificatiou gdntSrale du Jura supdrieur' 
^Mumch, 1866): — "The zone of Amm, imMbaiui and MhpnekmiXki 
moonstans is equivalent to the ^ Lower Kitnmeridge Clay ’ of 
the 'Corallien^ of La Bochelle, the ^ AstarUen * m Switserlim^ MM the 

'Soyphia Limeetone ’ of Swabia and Fraaconia.*^ 
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regular, lenticular, convex bodies 5 to 7 millimetreB to ^ 
inch) in diameter and 1 to millim. (-jV to V?r i^ich) in 
thickness, margin obtusely rounded rather than shaq), sur- 
face polished and without visible perforations; some spexci- 
mens not quite flat, but twisted. A section parallel to the 
surface shows six or seven rather broad convolutions, each con- 
sisting of numerous segments, the primordial chamber being 
large, and the spiral widest near the centre. The tubulation 
of the shell is most distinct at its tlnckest part. 

Another Nummuline fossil of Upper Jurassic age, from 
Mttsskirch in Baden, is portialljr described in the same paper. 
This is stated to be similar in size to the foregoing, but 
distinguished from it by its numerous convolutions of equal 
size and its much larger primordial chamber. The specimens, 
which are in the Baden Geok)gical Collection^ appear to be 
too imperfect to admit of more accurate description. 

Summany . — ^Accepting Dr. GUmbcl’s facts and, in the main, 
his analysis of the labours of previous authors, the scaiterea 
record of evidence as to the appearance of the Nummulite at 
periods anterior to the commencement of the Tertiary epoch 
may be summed up, in a few words, as follows : — 

So far as relateij to the Gretaceous system, some of the 
reported specimens are not Nummulites at all, and there is 
reason to doubt the geological origin of those which are*. 

With respect to the Jurassic epoch, Buviffiiier jjrobably, and 
Dr. Gtimbel certainly, have obtained veritable members of the 
genus from undoubted Oolitic lieds. 

Lastly, although the researches of Rouillier and D’Eichwald 
on the fossils oi the white limestones of Russia indicate a 
a possibility of the existence of the Nummulite in rooks of 
Carboniferous age, their figures and descriptions are such as 
no subsequent author has been able to accept as definite or 
entirely reliable evidence on the subject. 

NUMMUUNA PRISTINA, nOV. sp. 

introductory . — At the British Association Meeting in 

* Prof.2i6nachn6r(yerhand].Ra8t.-kaiBerl. min. Gesellsohaf^ StPeters- 
bmgi Jshfg. 1847, p. 105) mentions the occurrence of Nummulites in lax^ 
numbem in a dolomite of Neocomian age immediately overlying Liasiuc 
beds in the Carpathian Mountains. The paper is mainly geological, and 
the fbarili are not minutely described ; but the Nummuline character of 
the organisms in question is apparently sanctioned and approved by Von 
Keyaerling in a short paper at n. 17 of tne same volume. Itoferencelbo the 
nonces of Lower Oretaoeous Nummulites would be incomplete without 
some allurion to Zeuschner’s memoir, although the evidence it afibrds 
may not be deemed conclusive ; and it may nave been omitted by Dr. 
Gtimbel on this account. 
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September last I described a mimite fossil^ AnA^inm 
Karreri^ the chief interest of which lay in two facts :~first, 
that whilst strikingly Nummnline in its essential feiitareSi it 
presented a wide divergence in some not unimportant points 
of structure from the typical Nummulite ; and, secondly, that 
a fossil with such genenc affinities occurred low down in the 
Carboniferous series at localities for apart. The description 
of Arch(pdfscus had scarcely appeared * when I received fixim 
my friend M. Eniest Vatiden Biwck, of Brussels, a couple of 
packets of calcareous material, which had been forwarded with 
the idea that it might be of service to me in investigating the 
Foraininifcra of the Carboniferous period. 

The total number of Foraminifera which accrued from a 
patient search through the contents of* the two packets was 
exceedingly small. Nut more, ])erha|)s, than three species 
were represented. One of tlicrn is a faniiliar Cailxiniferous 
fonn ; and anotlier, of which only a single specimen was found, 
may turn out to be new. Neither of these need be noticed at 
present, as my object is with the third, which even cursory 
examination showed to be a true and most characteristic little 
Nummulite. Happily in the present instance no doubt need 
exist as to geological origin ; lor both locality and horizon are 
very accurately stated by M. Vanden Broeck ; and though I 
hope at a future time, when I may have a larger supply of spe- 
cimens to work upon, to be able to elucidate further some minor 
details of structure, the material at hand has been sufficient to 
serve for the demonstration of all essential characters. 

Zoological Characters and Structure, — Externally these 
little fossils are convex disks ; the larger specimens are about 
•sV inch in diameter and ^ inch thick ; the periphery is usually 
blunt and rounded rather than scute. They arc bilaterally 
symmetrical or nearly so, white and smooth as to surface, 
the uniformity being broken only by radial lines more trans- 
parent in texture tlian the rest of the shell. A section on the 
median ])lane reveals a spiral of three or tbur convolutions, the 
whorls being nearly equal in width or only increasing slightly 
towards the periphery, a primordial chamber relatively rallier 
large, the ordinary chambers few in number for a Nummulite, 
and bounded by curved septa. 

The characters thus broadly stated may now be examined 
in detail. 

With respect to the exterior but little more need be said* 
The relation between the diameter and thickness is apparently 
tolerably constant — that is, about as 2 J to 1 ; larger examples, 
however, exhibit some tendency to spread out and grow thinner 
* Vide Ann. Sc Mag. Nat. Hist. October 1876, p, 286. 
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it the periphet^. When the surface of the test is not worn, the 
radiation is either verr indistinct or appears in the form of 
curved lines of somewnat darker colour, but without sensible 
limbation; but in weathered specimens not only ore the lines 
more or less elevated, but the centre from which they proceed 
is thickened and the test becomes to some extent umbonate also. 

An accidentally split specimen (PL XII. fig. 4) will serve tlie 
purpose of a horizontal section. It consists of three convolu- 
tions, the outermost having sixteen chambers, an<l th(' second 
twelve or thirteen. Another, somcwliat larger individual has 
precisely similar soptation ; so that, without assigning any great 
importance to it, the drawing may be aRsumed to represent a 
specimen with about the normal number of chambers for the 
adult condition. 

The primordial chamber has l>ecri measured in three ex- 
amples, and the diameter found to be *004, and *0027 of 
an inch, being respectively from 4 to of the entire diameter 
of the test. 

The minute tuliulation of the slndl is perfectly preserved, 
and may be easily seen in the transverse^ section under a 
magnifying-power of 100 diameters, us in J^l. XIT. fig. 3. 

The canal-Hyslcm of the septa and marginal cord may be 
traced here and there, though only imperfectly. The trans- 
verse section (fig. 3) gives distinct evidence of the existence 
of the marginal cord; but the details of the sti’ucture are 
obliterated ; and in the more highly magnified drawing (fig. 5) 
indications are not wanting of canals traversing the septa as 
well as the supplementary skeleton. 

Such is a detailed account, as far as can be furnished from 
the materials available, of tlie. finer specimens of this Carbo- 
niferous Nummulitc; and in the absence of larger individuals 
or of fragments indicating their existence, they may fairly be 
supposou to be adults and fully developed examples of the 
species. But, in addition to these, a number of smaller indi- 
viduals have been found apparently belonging to the same 
form, though neither so uniform in extonial a{)pearauce nor 
so uumistwably nummulinc in character. One or two are 
somewhat explanate in their mode of growth, and if mature 
may pertain to an ^^Assiline variety. Others^ smaller still, not 
much more than a hundredth of an inch in diameter, are 
unsymmetrical, the convexity of the two faces being unequal 
and irregular. They probably represent either one of the 
early stages of the organism or perhaps an arrested condition 
of growth. Their precise relation to the fully developed form 
must be left for future determination, in the lack of sufficient 
specimens to work the question fully out. 
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Nm/mvlina mtiquior of ]^tullier and Vcm 
sinaty, judging from the figures accompanying their memoir^ 
is essentaally unsymmetricaf. Not only are the two faces very 
unequal in their convexity, but there seems also a tenden^ 
to irregularity in the contour of the periphery. The Orcbicm 
tsquam of D'Eichwald much more nearly resembles the speci- 
mens before us in external characters. Its separation by the 
author from the genus NxtmmwKnaj on the ground of the 
minute structure of the shell ^resting, as it apparently does, on 
negative data), need not bi^ insisted uiion. The absence of 
evidence of tabulation or canals may be dependent upon the 
process of mineralization ; and their detection iii fossils so 
minute, taken from a oom}mct calcareous rock of such an age, 
must always be attended with difficulty. Nevertheless some 
doubt must rest upon this species until further specimens 
from the same locality, or at least from a similar horizon, have 
been minutely examined ; and as it differs materially in size^ 
and septation from the organism just described, it appears 
undesirable to associate them under the same specific name. 
I propose therefore for the Belgian specimens the name JVwm- 
mulina jpriHtina. 

Keferring toB’Archiac and Haime’s monograph f, the figures 
most closely resembling the new N, priaitna are those of 
N, variolariaj Sowerby, which represent a Numcnmlite of 
somewhat larger dimensions but remarkably similar in general 
external characters and septation. Thus the nearest allies, 
zoologically speaking, of the Carboniferous form are the 
small thick members of the “ radiate group regarded by 
Messrs. Parker and Jones as the western modifications of 
jV. phnulata J, N, variolaria especially is a poor and variable 
form whose descent may be easily traced. 

It is not a little singular that in the Carboniferons precursor 
of the Nummulitic group we should have an organism so 
exactly correspomling in minutest features with its most 
modem representatives. This cannot be a mere comcidemoe. 
is it not rather a enrious exemplification of persistence of 
essential characters through innumerable ages, whilst modifi- 
cations of the original, forming collateral species/^ have, 
under favourable circumstances, exhibited an extraordimuy 
development in size and complexity of structure and a cor- 
responding increase in geological importance? Then, as ex- 
ternal conditions have become less favourable, little by little, 

• The diameter, as given by D’Eicbwald, is five fimes as great ai ilia 
largest of the Belgian apecimene. 

T Descr. dea Anim. fosa. du groups Nummulitique de ITnde, p. 146, 

pi IX. fig. 13, Qr-g. 

X Bee Measra. Parker and Jonea on the nomenclature of the genua, 
Ann. 8i Mag Nat. Hist. 8 aer. vol. viii p. 231, 
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the hae reverted to ite primitive state, gradually dwindling 
b siae. and losmg by degrees those minor characters which 
were tne easily recognized evidence of higher organization, 
and in its later histoipr suggesting the lingering stages which 
precede completes extinction. 

It has been already stated that one of the Nummulites de- 
scribed by Fraas from the Cretaceous beds of Palestine is 
named -AT. vartolariaj var. prima, and that Dr. GUmbed’s ob- 
jection to its being accoptod as a Cretaceous representative of 
the genus appears to be grounded solely on its supposed 
zoological affinity. The discovery of a form so similar, in 
rocks of a still earlier period, appears to render such an ob- 
jection untenable unless otherwise supported. 

Locality and Oeologxcal Position. — The locality whence the 
material containing the specimens above described was ob- 
tained is a Carboniferous-Limestone quarry near Namur — 
la Carribre du Fond d^Arquet ” — the exact geological rela- 
tions of which will be best understood by a brief abstract of 
particulars, furnished to me by M. Vanden Broeek. 

The Carboniferous Limestone of Belgium is divided by 
M. Dupont into six sefs of l>eda, which have been named from 
tlie localities in which they are respectively best developed. 
Thw are as follows, beginning at the lowi'St ; — des Ecaussinesy 
de Dinanty d^Anseremme, de Vaulsor. de Namur y and de VisL 
The section at the Carri^re du Fond d^Arquet belongs to the 
top but one of these divisions, which is described as a black 
dmomitic limestone with large Emmphali — black and compact 
at the base, and dolomitic in the upper portion, the charac- 
teristic fossils being Euomphalm csqualis ana E, acutus. 
The material collected was from three distinct bands of marly 
calcareous shale near the base of the section. Two out of 
the three contained examples of the Nummulite, though the 
number of specimens was exceedingly small in proportion to 
the quantity of material, and, owing to the nature of the matrix, 
almost all of them were more or less broken. 

It may be well to mention that a single Nummnlite of the 
same species has been found in a packet of greyisli limestone 
debris from Fldmalle near Li<^ge^ which, gedogically, pertains 
to the uppermost of the divisions above quoted — that of 
Visd but until further specimens have been obtained from 
the same horizon, this second locality must be regarded as 
requiring confirmation. 

It only remains for me to express my grateful acknowledg- 
ments to M. Ernest Vanden Broeek of Brussels, to whom I 
am indebted for the material in which this interesting little 
Nummulite has been found. To the pains he has takea to 
verify every particular as to the exact position of the beds in 
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which it occurs^ sparing no labour to ensure complete accuracj^^ 
the reliability of the geological portion of the present paper is 
entirely due. 

To the kindly criticism of my friend and colleague Professor 
T. Kupert Jones, F.ll.H., during the course of my work, I owe 
a good deal : and it is no small thing that in the results, as 
detailed in the fon^going pages, 1 have the entire concurrence 
of one who lias contributed so much to place the classification 
and nomenclature of the genus NunmiuUna on an intelligible 

EXPLANATION OF PLATE XII. 

2f\y* 1 represents the lateral aspect,^//, the p(*riphero-laterftl aspect of 
Nummulim niagniiicd 50 diameters. Except a very 

triHing portion of the convolution (which is broken awayj, 
this specimen is ouite p(‘rfect. 

Fig. 3 is a vei^ accurate drawing of a transverse section, almost entire, 
magniiied 100 diameters. It shows the somewhat large primor- 
dial chamber, the investing character of the alar lobes of the 
chambers of the spire, and the lamination of the test arising 
therefrom. The general tubulation of the shell is well seen ; and 
at the lower end of the drawing indications of the marginal cord 
may be distinctly traced, though wanting in detiuitiou. 

Fig. 4 is from a spwinicn accidentally split at the median plane, majjnifled 
50 diameters , one of several, more or less perfect, found in this 
conditi(»n. The tendency to split horizontally al the median 
line is of itself a Nummuline peculiarity of some significance. 
Fig, 6 shows a small portion of a hoiizonlal section, much more highly 
magnified (200 diameters), the object being to demonstrate the 
existence of a canal-system in the septa and peripheral region. 
More difileulty has been experienced in obtaining good horizontal 
sections than transverse ; this, however, has been sufficient to 
yield to Mr. Hollick (who lias drawn direct from the object) very 
characteristic details of structure at one point in the peripheral 
convolution. 


XXXII . — Notice of 8(mie 7iew J^ecies of Fishes jroni Morocco* 
By Dr. Aldkkt (}(tnther, F.K.S., JP'oi*cign Member of the 
Senckenberg Society of Frankfort, 

[Plates XIII. &XrV.] 

A SMALL collection of marine and fntshwater fislios, made by 
Dr, Kein and Dr. C. von Fritsch during their journey in 
Morocco, was j)laced by the former gentleman in my Itands 
for examination. It contained four new 8i>ecies, which may 
be characterized as follows : — 

Serranus atricauda* 

D. A. f L, lat. 116. 

I am unable to identify a specimen from Mogador with any 
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of the spocied described as being allied to Set ranua cahrilla or 
Serranus acribaj the scales being considerably smaller than in 
any of those species. There are eleven scales in a transverse 
series l)etween the dorsal iiti and the lateral line. The height 
of the body is two s(*ventlis of the total length (without caudal) , 
tlje length of the liead one third. Snout scaleless, ]K)inte>d, 
with the lower jaw slightly prominent, the maxillti^ extending 
beyond the vertical flora the middle of the eye. The diameter 
of the eye is two ninths of the length of the head and two 
thirds of that of the snout. Interorbital sjiaee flat, much less 
than the diameter of the eye. Th(' serrature rouncl the angle 
of the pra‘oj7ereulum is much coarser than on the remainder 
of the bone. The fourth, fifth^ and sixth dorsal spines arc the 
longest. Ventral tin tenninating at a gieat distance from the 
vent ; caudal truncated. Keddish olive (in spirit), with several 
dark cross bands, most distinct in the middle of the side of 
the body ; two of tlieni aie darker and broader than the rest, 
and occupy the middle of the body. An oblinuc dark streak 
from the eye to the angle of the pia^operculum. The soft 
vertical fins with nunieious very small bluish ocelli. Corners 
of the caudal fin deep black. 

1 find that the specimen from Mogador is identical with 
othera in the British Museum from the Azores, Madeira, and 
thoCanary Islands (l^eneiiffe) which 1 have hitherto confounded 
with 8. cahrilla, 

Barhm Beimi. PI. XIll. 

D. 11. A. 8. L. lal. 32. L. transv. 5/C. 

The osseous dorsal ray is strong, smooth, its stiff ])ortiou 
being two thirds as long as the head. There are two and a 
half or three scries of scales bi‘tween ihv lateral line and the 
root of the ventral tin. The height of the body is a little more 
than the length of the head, which is one fourth of the total 

S rithout caudal). Snout moderately produced, obtusely conical. 

outh inferior ; lips not thickened ; barbeds longer than the 
eye. The origin of the dorsal fin is distinctly in front of the 
root of the ventral, and nearly midway In'tween the end of the 
snout and the root of the caudal. Caudal fin deeply forked. 
Coloration uniform. 

This species inhabits the river Tensift. The largest of the 
three specimens examined is 8^ inches long. 

liarbm Friiachil PI. XIV. fig. A. 

D. 11. A. 9. L. lat. 32-33, L. transv. 5^/5. 

The osseous dorsal ray is feeble, not much stronger than the 
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others, and not serrated. There are two and a half longitudinal 
series of scales between the lateral line and the root of the 
ventral. The height of the body is contained thrice and one 
fourth in the totiu length (without caudal), the len^h of tlie 
head four times. Snout short and obtuse, with the mouth 
inferior, broad, short, and crescent-shaped ; tne lower jaw with 
rather a sharp margin. Barbels four, short. The diameter 
of the eye equals the length of the snout, and is two sevenths 
of that of the head. Origin of the dorsal fin nearly midway 
between the end of the snout and the root of the caudal. op|) 08 ito 
to tlie base of the ventral. Anterior anal rays very long, ex- 
tending beyond the root of the caudal. A more or less distinct 
nan*ow greyish longitudinal band runs from the back part of 
the eye above the lateral line to the middle of the cauaal fin, 
and separates the darker coloration of the back from the silvery 
of the belly. 

Tiiis is a small species, apparently abundant in the streams 
near Morocco (Oued Ksib). The largest spe^^imen is only 
4i inches long, • 

Barbus nasus. PL XIV. fig, B. 

D. 11. A. 8. L. lat. 45. L. transv. 9/10. 

Osseous dorsal ray strong, strongly serrated. There arc five 
longitudinal series of scales between the lateral line and the 
ventral fin. The length of the head is rather more than the 
height of thelK>dy, and one fourth of the total (without caudal). 
Snout very long, much pointed, as long as the postorbital 
portion of the head ; lips very thick^ the lower witn the fold 
mtcrrupled in the middle ; mouth interior ; barbels very fleshy 
and much longer than the eye, which is small. The base of 
the ventral fin is conspicuously in advance of the origin of the 
dorsal fin, which is nearly equidistant between the end of the 
snout and the root of the caudal. Anal fin not verv narrow, 
none of the rajrg extending to the caudal. Cau^l deeply 
forked. Coloration uniform. 

The larger of the two specimens sent is 5^ inches long. 
They bear me number 39; and on referring to the corresponding 
number in the list of localities I find that the specimens are 
said to have been obtained, with other marine fish, on the sea- 
shore near Mogador ; I cannot help thinking that some mistake 
has taken place, and that these specimens were obtained from 
fresh water, like the other species of this genus. 
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XXXIII. — On the Geodephagous Coleoptera of New Zealand. 

By H. W. Bates, F.t.S. 

It has been stated that the insect-fauna of New Zealand is 
extremely ^r, and that the Coleoptera at least show great 
affinity witn those of north temperate regions. With regard 
to the former statement, although some weight ought to be 
attached to the unanimous complaint of collectors of the general 
scarcity of insects, it is premature to arrive at a definite conclu- 
sion BO long as the islands have not been thoroughly worked. 
At present we know scarcely any thing of the productions of 
the central and western jwrtions of the Northern Island^ or of 
the mountainous districts ol‘ the Canterbury Province in the 
Southern. Although insular and, especially, oceanic faunas 
are known to be poor, it remains to be seen whether the large 
area, varied surface, and lofty mountain-ranges of New Zea- 
land have not operated to check the process of extinction 
without repopulation which has impoverished other insular 
areas. At present the total number of species of (Jeodephagous 
Coleoptera known from the islands is 89 ; the British Isles 
have Ml, and Japan 244. 

The belief that the New-Zealand Coleopterous fauna is 
related to that of the north temperate zone is certainly ill- 
founded ; but it was excusable so long as describers, without 
attempting to study the characters of the new species before 
them, referred tliem recklessly to familiar northern genera, 
such as (to cite cases from the present group) Dromius, 
mindisj Calathus. Ldna^ Harpalusj <fec., the species so referred 
having no near affinity whatever to those genera, but belonging 
to purely Australian or Antarctic forms. Our material, as 
far as it goes, shows a great specialization of the New-Zcaland 
fauna. Thus, out of &e total number of 37 New-Zealaud 
^nera of Geodephaga, no fewer than 14 are j^uliar to the 
islands ; of the remainder, 8 arc Australian and 2 are Chilian : 
7 genera only are common to New Zealand and the north tern* 

K te sBonej and these are g^era of universal distribution. 

re remam 6 genera, described as Aryutor^ Feronia^ &c., 
which I have not yet seen, and therefore class as doubtful. 

Many of the species described or enumerated in the following 
mper have been communicated hr Messrs. Wakefield and 
Fereday, of Christchurch, and Mr. Lawson, of Auckland; 
and it is at the desire of these gentlemen and other local natu- 
ralists^ who are labouring to mther together the scattered 
materials of the New-Zealand fauna, that I have undertaken 
this task. 
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COLKOPTKttA GeODEPHAOA. 

Family CicindelidsB. 

Cidndpla (uberculatuy Fab. Kyst. Kiitom. p, 225. 

Northern and Southern Islands. Auckland ; Christchurch. 

Cicfndela latecincta. White, Voy. Fivb. & Terr., Ins. p. 1, 
t. i. f. 1. 

Southern Island. Canterbuiy. 

This 1‘orm is generally considered a vaiiety of* 0. iubercnlata. 
The differences, however, are eonsidc'rabh* ; for besidc's the 
width of the lateral white stripe, whieli reaches tJiroughout 
the lateral rim of the tdytra, it is a broader insect, with the 
elytral surface mor(» imifonn in colour and, pai*tieularly, the 
rows of punefures much less marked and with smaller green 
spots. It must rest with local t*ntomologists to decide, by 
observing the forms in sftu^ whether they arc distinct or not. 

Cicindela Wakefield n. sp. 

C. tuberoulatcp similis, at midto minor et angustior ; fascia alba 

mediana elytrorum poetico (>bli<jue prolongata. •Long. 4 lin. rf J . 

Very similar to C. tubereulata in sculpture, colours, and 
markings, but certainly distinct. It is always much smaller 
and narrower ; and although the lateral white stripe of the 
elytra is very similar in form and direction, the median fascia 
is prolonged as a curved streak some distance down the disk 
of the elvtron. There is also a structural difference in the 
apex of the elytra, which may better be expressed by a tabular 
formula : — 

Cicindela tuhercf4lata, Cicindda Wak^Mdi* 

Elytrorum apicibiis Elytrorum apidbus 

^ conjunct ini prolongatia, sutura d conjuDctim late rotondatia, 

longo spinoAa, sutura breviter spinosa, 

$ coujunctim rotundatis, sutura 9 singulatimabrupto rotundatis 
acute spinosa. (Tel ad suturam fortiter oon« 

lunctim emarginatis), sutura 
breviter spinosa. 

Very local, near Christchurch. Sent in some numbers by 
C. M. Wakefield, Esq., but first discovered by Mr. Fereday, 
of Christchurch, 

Cicindela Douei^ Chenu ; Gu4r. Mag. de Zool. 1840, pL xlv. 

The figure represents an elongate species evidently of the 
tuberoula^ ^ ^l^tle shorter than 0* tiuber<Maia (11 

millims.nd unes). It is distinguished at once by the apioal 
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white lunule of the elytra being represented by a subapicol 
spot. 

The locality Now Zealand ” given to this species rests on 
the assurance of a dealer, who %vas told by the surgeon of a 
whaling- ship that it was taken there. 1 nave seen no speci- 
men of it. 

Ctcwdela l\ieryi\ White, Voy Ercb, & Terr., Ins. p, 1, 
t. i. f. 2. 

Port Nicholson ; Christchurch. 

Cicindela dmiedensift^ Castclnau, Trans. R. Hoc. Victoria, 
pt. 1, vol. viii. p. 35. 

Dunedin. 

The author compands it to C. Parryi^ from which it differs 
by being narrovv(‘r. Tt i.s light brown, the elytra covered 
with spots of a green copper-colour.” In this respect it differs 
much from C. Wakufeldt, 

Cicitidda Feredayi^ Bates, Entom. Monthly Mag. 
vol. iv. p. 63 (lHi;7). 

Mr. W’akofield has recently met with this sfiecies in numbers 
on tlie sandy bed of the liakaia near (!!hristchur('h. It is 
distinct from all the members of the luhereulata grou}), in its 
finely granulated elytra without traces of gi*ecn foveoles. 

Family Carabito. 

Section A. Mesothoracic ephnem rearhi^f the middle coooce. 
Subfamily Mioavopinje, 

Amaroiypus Edwards! i. Bates, Entom. Monthly Mag. 
vol. ix. p. 51 (1872). 

I have only seen of this curious insect the specimens sent 
me by Mr. if. Edwai*ds, who took it in New Zealand 

Subfamily Scabttxhtjb. 

Climna rugithorcuHj Putzeys, Stett. Zeit. 1866, p. 37. 

A large species (nearly 6 lines), closely allied to a common 
Australia species, V, australasiw. Boh. I have not yet seen 
it. 

« BeterodadyhM whmidety Gu^r. (Priatancylus cadanmBy Blanch.), from 
the Auckland Islands, is another member of this very interesting ant- 
arctic group of Oarabides. Emtancyhu brevis, Blanch., from the same 
locality, is doubtful. 
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Section B. Mesothoraeie epimera not reaching the middle eoxce. 
Subfamily Bsoscinjs. 

Mecodema aculpturatuniy Blanchanl, Voy. au P6le Sud, Zool. 
vol. iv. p. 34, t. ii. f. 14. 

Mecodema HowittUj Casteln. Trans. R. Soc. Victoria, pt. ii. 
vol.viii. p. 159 {^reci/olineatum^ Putz. Stett. Zeit. 1868, 
p. 317). 

Mecodema rectolinexitum^ Casteln. h c. p. 160 ; Putz. Annali 
del Mus. Civ. di Geneva, vol. iv. p. 4. 

Mecodema impre^sunij Casteln. 1. c. p. 161 ; Putz. Z. c. p. 4. 

Mecodema lucidum^ Casteln. Z. e. p. 160 ; Putz. Z. c. p. 5. 
Dunedin.” 

Mecodema crenicolle^ Casteln. Z. ci j). 160 ; Putz, Z. c. p. 6. 
Auckland.” 

Mecodema simplex^ Casteln. Z. c. p. 160 ; Putz. Z. c. p. 7. 
Auckland.” 

Mecodema altemana^ Casteln. Z. c. p. 161. 

Mecodema crenaticolUj Bedtenbacher, Reise d. Novara, Colbopt. 

p. 11. 

1 have not yet seen any species of Mecodema from the 
neighbourhood of Christchurch. 

Metaglymma tihiale, 

Maoria tibiaUsy Casteln. L o, p. 163. 

Molyneux River ; in the mountains.” 

Metaglymma monilifor^ Bates, Entooi. Monthly Mag. voL iv. 
p. 79 (1867). 

Near Christchurch. Discovered by Mr. Fereday. 

Metaglymma punctatum^ Putz, Z. c. p. 8. 

Maoria punctata^ Casteln. I, o, p. 164. 

Dunedin ; in the mountains.” 

Metaglymma morio^ Putz. Z. c. p. 9. 

Maoria morio, Casteln. /. e. p. 164. 

Otago. 

Metaglymma ehngatum^ Putz. Z. c. p. 9. 

Mooodema dengatim, Casteln. I, c« p. 1^. 
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Metaglymma aherrana^ Putz. Stett. Zcit, 1868, p. 320. 

Metaglymma clivindidea. 

Maoria divinakdes, Oasteln. I, c. p. ](Vi. 

Wellington.” 

Metaglymma dyachiriotdea. 

Maoria dyschirioidei, Castoln. 1 . c. p. 104. 

Crooked Bivor.” 

Oregua cereua. 

PromeeoderuB areus^ White, Voy. Rreb. & Terr., Ins. p 5, 1 . 1 f 8 
Oregm tartw^ Putz. Stett Zeit. 1808, p. 327. 

Port Nicholson ( JVAtte). 

Oregua tnmiualia. 

Mtcodema intaqualiBy Casteln. I, a p. 102. 

“Dunedin.” 

Ilrullm antarcficay Casteln. L e, p. 166. 

“Auckland.” 

Obs, Percmoma earenovles {Bro3CU8)y White, Voy. Emb. 
& Terr. p. 4 (Tasmania), and Promeemerus hottiniy Brulld, 
Hist. Nat. Ins. iv. p. 450 (Swan River), have been ciToneously 
given as New-Zealand insects. 


Subfamily LicxjsrxKM. 

Rembua zeelandtousj Redtenb. Reisc Novara, Coleop. p. 10, 
t. i. f. 6. 

“ Auckland.” 

A large aj^ics (9 J lines), of which I have seen no specimens 
from New Zealana. The aescription and fi^re agree pretty 
well with a Chinese species ; and there may be an error in the 
locality. 

Dtcroohile attbopacaj n. sp. 

D. oblongo^ovata, subdepreasa, nigrt^ palpis et tarsia rufo-piceis ; 
elytris alutaceia, aubopaoia; capite parvo; thoraco quadrato, 
poatioo modioe anguatato. ‘ Long. 4|-5 lin. 

Shorter in form than the common Australian D. Ooryiy and 
the elytra more ovate ; distinguished also by the alutaceous 
and subopaque surface of the el}rtra. The head is relatively 
small, as in D. Ooryi. The thorax is quadrate, mo(toate1y 
nmrowed behind, with explanated and reflexed mar^s ; the 
luntl angles obtuse and rounded at the tip, the middle of the 
Ann. <fe Mag. N. Hist. Ser. 4. Vol. xHi. 17 
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base broadly sinuated. The elytra are elliptical-ovate, obliquely 
and stronfffy sinuate near the tip, with the suture produced ; 
the lateral margins are somewhat explauated and rcnexed, the 
stries sharply impressed, the interstices scarcely convex. 

Apparently abundant near Christchurch. 

DicrocJnle aterrima^ n. sp. 

D. oblonga, nigra, nitida ; capite majore ; thoraoe breviore, trans- 

verso, quadrate, postico paulo angustato, atigulis posticis obtusis, 

apico rotuudatis, margino vix reflexo ; olytris oblongie, nitidis, 

fortiter punctulato-striatis, interstitiis alternis magis olovatis. 

Long. 5 lin. 

Same size as T). auhopaca^ but distinguished at once by its 
deeper black colour and shining surfiice, by its larger noad 
(owing chiefly to the much more prominent ey(is) , and much 
shorter, more transverse thorax. The palpi and tarsi are also 
shining black. The elytra are much less sinuate truncate, 
and the sutural apex less produced ; the striae are nunctulate. 
and the interstices more convex, especially the thira, liftli, ana 
seventh. 

Taken by Mr. C. M. Wakefield in some numbers at Lake 
Coleridge, under stones in a dry lagoon. 

Dicrochile ovicolUs^ Motschulsky, Bull, Mosc. 1 864, iv, p. 316. 

By its elytra paulo opacis,” this may possibly be our 2). 
euhopara ; but the description of the thorax cannot possibly be 
intended for that species capite fere duplo latiore, ovali”). 
There is not the faintest approach to the oval form in the thorax 
of D. suhopaca, 

Oba, Dicrochih Fahrei and Z). anchomenoldea^ cited by au- 
thors as described by Gudrin (Ann. Soc. Ent. IV, 1846, 
Bull. p. 103), must be erased from the list of this genus, as 
the species' are merely named in the place quoted, not 
descrioed. 

Subfamily AircsouxinifjB. 

Calathm zeehndicus, Redtenb. Reise Novara, Col. p. 17. 

Auckland. 

It is doubtful if this belongs really to the genus Oakohue. 
0. lyhrormrginaiua^ Blanch., from the Auckland Islands, is 
decid^ly not a Calathua^ having, according to Chaudoir, 
four joints of the male anterior tarsi delated and brui^-like 
beneathi 
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Plaiynm deplanatm, 

Anohomenus depltmahts, White, Voy. Erebue and Terror, p. 8 (1846), 

A. airatuif Blanch. Voy. Pdle 8ud, Zool. iv, p. 21, t. 1. f. 16 (1863). 

Blanchard’s description is so vague that it is difficult to de- 
termine to which of the Ncw-Zealand species of the same size 
(12 to 14 millims.) it applies. Judging from the figure and 
the expressions ater, ohscunis ” and Elytrcs obscures, 
planes/’ I refer to it a slender, subopa(pic species existing in 
some of the London collections, and remarKable for the very 
sharp furrows and ridges of all the tarsi, and for the uneven 
slightly rugose thorax, which is subcordate in form, but with 
produced and rather acute hind angles. The head and eyes 
are veiy similar in form to those of P. scrohtculatus of Europe. 
Whitens description of A, depla^iatm agrees pretty well with 
the same insect ; and I have little hesitation m adopting the 
name, although I have not seen his type. 


Platynus CohnRonis. 

Anehometms CoUnaoniSf White, I, e. p. 3. 

The type in the British Museum is a slender insect, with 
very elongate thorax, sinuate-angustato behind, and witn pro- 
duced hind angles ; the antennae, palpi, and legs testaceous 
yellow. 

The size is lines ; but 1 refer to the same species two 
specimens collected by Mr, Henry Edwards, 4| ana 5 lines in 
length respectively. 


Platynus Edwardaii^ n. sp. 

P, elongatufl, modicc convexus, nigor nitidua, palpis, antennis (ar- 
tioulis 1.-3. oxcoptis) et tarsis rufo-piceis ; oapito ovato, pone 
oouloB Bubconstrioto, supra IsBvi ; thoraco angusto, quadrato-cor- 
date, post medium fortiter sinuato, angulis posticis productis, 
aeutiB ; elytris elongato-ovatis, apice fortiter sinuatiB, oonvexis, 
profonde eubpnnctulato^striatis, interstitio tertio txipunotato. 
Long Hn. cf $ . 


Allied to P« Oolensonisj especially in the form of the thorax, 
with produced acute hind angles, mt legs constantly pitchy 
black : palpi and antennm dull pitchy red, with the sweater 
part of the three basal joints of the latter black. The morax, 
as in P. deplanatus and P. CoUnsonis^ has a deep central 
groove, ana on each aide« tsnrved, shallow, impressed line 
irroceeding from the basal fovea and nearly reaching the ante- 
rior angles. The lateral explanated margin is narrow andre- 
flexed* All the tarsi (except the dilated joints of the male) are 
sharply ridged and grooved, as in P. d^lanatus. 
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Andionienua eUvaiUB^ White^ L c» p. 3« 

A large, fthining black species (6^ lines), with large ovate 
thorax, much larger in pronortion to the elytra tlian in any 
other described species. ^Ine hind angles of the thorax are 
very obtuse, almost rounded; and the lateral margins are widely 
cxpbinatod and strongly reflexed, of the same width from 
the anterior to the posterior angle. The elytra arc ovate, 
rather rounded at the shoulders, and strongly sinuate near the 
apex, 'riic tarsi are grooved only on the sides. 

Auckland. Sent in some numbers by Mr. Lawson. 


Anchomemis Ferefhyi^ n. sp. 

w4. ohlonpnis, flubgraoihs, nigro-icncus nitiduH, thoracis margino late- 
rah, el)trorum margino deflexo, tihiis tarsisquo obscure piceo- 
rufis ; llionice transversim quadrato, anguhs posticis distinctis sod 
obtusis; elytris striatis, interstitiis plants, tertio tripunctato. 
liOng. .‘M Im. (S $ • 

A small having much resemblance to the Britisli 

A. mimniij but distinguished, among other characters, by the 
sliorter thorax, scarcely more narrowed btdund than in front, 
with distinct hind angl(5s and jntchy and explanatcd lateral 
margins ; the anterior angles are ratlicr rounded, not promi- 
nent as in -4. tristis^ Dei. The eyes are much more prominent 
than in A, viicans^ and the palpi shorter and more robust. 
The frontal foveola3 are deep and well defined. The elytra 
are very obliquely and rather strongly sinuate at the aj)ex, 
with the suture strongly produced ; the strij© arc sharp and 
fine, equally impressed ftom base to apex, and finely punctu- 
late or crenulated ; the interstices quite plano^ witli tnree large 
punctures on the third; the defiexed margins and extreme 
edge of the lateral rims nifo-piceous. The antennas arc robust 
fr<^m the fourth joint, black, with rufous Imses to the joints. 
Tlie palpi and femora shining black ; the trochanters reddish 
testaceous ; the tibias and tarsi pitchy red. The tarsi are finely 
grooved on the sides only. 

Christchurch. Sent first by Mr. Fereday, and afterwards 
by Mr. C. M. Wakefield. 

Anchomenus Lawsoniy n. sp. 

A, qblonguB, gracilis, nigro-picous aoneo-tinotus, nitjdos ; partibus 
oris, antonnis, pedibus (femoribus exoeptU), thoracis elytronmique 
marginibus latoralibus piceo-rufls ; capita oonvoxo ; thorace 
paulo transverso, subquadrato, lateribus rotimdatis^ poitioe ptos 
quam antice angustato, angulis posticis obtusis sed diatiiiotb; 
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elytris (ortiter striatis, intmtituB Bubconvexis, tcriio tripunctuto. 
Long 4 Im. d $ • 


Longer and proportionally narrower than A, Feredayu 
Thorax conspicuoualy longer, the posterior narrowing Aiore 
•■gradual, and slightly incurved before the hind angle ; striae of 
trio elytra deeper, and interstices more convex. The antenna*, 
parts of the mouth, and legs also differ in being wholly dull 
rufous, except the femora, which are blackish. The anterior 
angles of the thorax are not at all atlvanced and are rounded off. 

Auckland. Collected by Mr. Lawson. 


A nchomenua anhmetallicas, 

ColpodeB whmHaUicm, White, L c. p. 2. 

According to the tyjic in the British Museum, this is a 
siiecies closely allied to the common Australian^, marginellm 
(Erichson) ; it differs in being less shining, and in the much 
shorter thorax, tlu* sides of which narrow much more abruptly 
to the front angles. It is common and generally distributed 
in New Zealand ; and I have com])area a long series with 
an ecjual number of the Australian species. 

The species has none of the distinguishing characters of 
(hlpodea ; the fourth joint of the tarsi, however, is rather 
more distinctly triangular and emarginate than is usual in 
AneJumenus. It is closely allied to our A. Feredayiy but is 
much larger, more brassy, and with clearer yellow margins U) 
the thorax and elytra, besides having yellow legs. 


Troj)opteru$ sulcicollisj ii. sp. 

T, ellipticuB, niger, nitidus ; antoimis, palpis et pedibus piceo-ruds ; 
capita spatio inter sulcus lateniles baud oariuato; thoruco 
quadrato, vix trunsverso, medio rotundaio, aniice plus quam 
l^tice an^tato, ongubs posticis productis rectis, basi utrinque 
fovea sulciformi ; elytris convexis, striato-punctatis. Long. 3i 
lin. 

Bosembles the genus Odpieras^ but distinguished by the 
pubescence of the antennas not beginning before the fourth 
joint, and by the labial palpi having their terminal joint 
obtuseKivate, instead of acuminate. Agrees in all essential 
points with tne Chilian genus Tropopterus ; allied to Colpodes^ 
m which the forehead has on each side two grooves with a 
carinate interval between them. The eighth and nintli strim 
of the elytra are sunk in a broad groove near the apex ; and 
the seventh at that part is border^ by a sharp carina. The 
sixth and seventh strim are nearly obsolete. 

One example, female, sent by Mr. Foreday from Christ- 
chui'ch. 
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Tropopterus Beriatoporus^ n. 8p. 

T, ovatuB, olytrifl gibbosis ; castaneo-rufus, nitiduB ; thorace basi 

groBse punctato ; olytrie grosse seriatim punctatiB. Long. lin. 

S- . . 

The labial palpi arc obtuse ; the maxillaries taper to a point 
almost as in Oopterus. The postoior narrowing of the thorax 
is strongly sinuated and the hind angles produced ; the whole 
base is very coarsely punctured ; the uorsal line and long 
basal I’ovece are deeply impressed. The sutural rows of punc- 
tures are impressed in stria', tlie rest arc superficial ; the form 
of the lateral striae is as in T. mlcicollu, 

Mr. H. Edwards ; one example. 

Cpchthorax {nsuhns, 

Olisthopm iHsulariBy M»tftrhul»ky, Bull. Mosc. 1864, iv. p. 826, 

Drmmloma striataptinctataf Oastelu. /. f. p. 109 (F), 

Differs scarcely from the common Australian Anchomenwt 
ambiguvn^ Erichs. [Ogclofhorax id., W. M^Leay), the only 
diflbrcnce observable being its more asneous colouring. 

Auckland and Canterbuiy. 

DrimoBtoma anfarcticaj Castcln. h c. p. 199. 

M. de Chaudoir suspects this to be an Ahaceiua. 1 have 
seen at present no species of either genus from New Zealand. 

Subfamily PTSMOSTicmNja. 

Proaopogmm impressifronsy Chaudoir, Bull. Mosc. 1865, 
p. 28 (separata). 

A large species, about 8 lines long, which I have not 
seen. It is similar in form to Pt, [Tridtosternm) austrahstcBy 
but much flatter and of a brilliant brassy coppery hue, with 
flattened tarsi, having their upper surface finely reticulated. 

Trichosternus antarcticusy Chaudoir, Bull. Mosc. 1865, iii. 

p. 73. 

Megadremui mridUimhatmt Motsch. Bull. Mosc. 1866, iv. p. 261. 

This fine insect was sent home in some numbers, from 
Christchurch, by Mr. Fereday. The colour is not always 
cupreous, but some specimens are black, with the green 
margins occasionally scarcely perceptible. It may always be 
^atinguished from the obscure-coloured T. TBoUnnguluB by 
its larger and broader shape, more protuberant checks behind 
the eyes, and by the thorax being more dilated in front. 
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TVichoaternm rectangulus^ Chaud. Bull. Moso. 1865, iii. p. 74. 

Christcliurcli. Sent both by Mr. Fereday and Mr. Wake- 
field. 

Trichoatermis capitOj White, ?. c. p. 4. 

Closely allied to T, rectangulua ; but I have seen no spe- 
cimens from Christchurch exactly resembling White’s types 
in the British Museum. 

Trichoaternm Oueriniiy Chaud. Bull. Mosc. 1865, iii. p. 75. 
Platywna australasia!^ Gu^r. Rov. Zool. 1841, p. 121. 

Northern Island? 

Trichoeternue planiv^culus^ White, L c. p. 3, t. 1. f. 7. 
Northern Island. 

Holoaspia angmiula^ Chaud. Bull. Mosc. 1865, iii. p. 99. 

OmoMtM elongatmy Blanch. Voy. Pdle Bud, Zool. iv. p. 28, t 2. f. 4 
(specitic name preoccupied). 

Christchurch. One example sent by Mr. Fereday. Found 
also at Akaroa. 

Hblcaspis aylmtica^ Chaud. /. c. p. 100. 

Omaseta sylveUietu, Blanch. L c. p. 29, t. 2. f. 6. 

Akaroa. 1 have three examples from Mr. Henry Edwards, 
but do not know their exact locality. 

Ilolcaspia mbcenea, 

liafiywna auhanea, Guerin, Rev. Zool. 1841, p. 122. 

Feronia (Pterostiehus) vagepunctata. White, C c. p. 4. 

Port Nicholson ; also Christchurch. 

I obtained an example from M. Doug’s collection named 
Platyama avhameay which is evidently authentic, agreeing with 
the author’s description and the types of vagqpunctaia of 
White. 

Nolcaspie oedicnema^ n. sp. 

JET. auhcmeai proximo affllnis, sod maxis fexnoribus posticis subtus 
medio valdo dilatatis etdontatis, Bubeneo-nigra, nitida ; thoraoe 
magno, quadrate, postice perparum angustato, ante basin rix 
sinuato, an^iulis pi^ois paulo productis; elytris brevibus pro- 
funde striatis, striis punotatis et passim (pneolpue postice) subin- 
terruptis. Long. 8 lin. • 

Much resembling H. eubemea ; but the elytra are much 
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shorter and the thorax rather longer than in that species. The 
thorax is very nearly as long as bro;^^ and is somewhat re- 
gularly and slightly rounded on the sides, the greatest width 
being in the middle : behind it is very much less sinuate, and 
the hind angles are less produced than in euheenea j the basal 
fovea also is larger, and offers on its outer plojKi a distinct second 
smaller Ibvea ; but some trace of this is visible in wcll-deve- 
lop('d ('xamplcs of mlxmea. The hind legs are remarlotbly 
short, and the femora are widely dilated beneath, funning a 
tooth, between which and the base is lodged the elongated tro- 
chanter. 

One example ; in my own collection. Exact locality un- 
known. 


Holcasjns elongellaj White, L c, p, 4. 

Christcliurch. Several examples from Mr. Fcrcday. 

Holcaspis ovatella^ Chaud. Bull. Mosc. 1865, iii. p. 103. 

Distinguished by its three punctures on the third interstice 
of the elytra ; otherwise similar to JT. elongelhx. 

The precise locality of this distinct species (9 lines long) is 
not known. I have one example obtained from a Ncw-Zealand 
collection, probafily from the Southern Island. 

The genus llohaspia resembles in general form the parallel 
species of l^rostichusj having, like them, very short metatho- 
racio epistema and the marginal stria of the elytra duplicated 
towards the apex. It is distinguished by the base of the 
Bcutcllum being scored by a numlier of short fine lines ; this 
character, however, is seen in some European spiles of the 
Feronia group — e. g, JJavtoderua ahaxoidesy Dcj., Tapinopterua 
cephahtesj Gaut., and otners. 


Haptoderus maorinusy n. sp. 

IL oblonguS) nigro-piceus, cf nitidus, $ elytris serioeo-subopacis ; 
polpis, podibus, antennisque x>lus minusve piceo^-rufis; capita 
fovois frontalibus vix impressis ; thoraoo quadrato, lateribus an- 
tico paulo rotuudatiB, post medium levitor smuato-angustatisy 
angulis postiois paulo productis roctis, fovea basali utrinque unica 

1 )rofimda, toto impunctato ; ©lytris postioo paulo angustatis, apioe 
mud sinuatis, striis profundis simplicibuB, interstitio tcartio bipunc- 
tato. Long. d]i-8| lin. $ . 

Christchurch (0. M, WoJeejidd^ Eaq.). 

Similar in form to HolcoHpU $ylvaHoa^ but wanting the 
1 ssential character of the group — the striated birne of the scu- 
lellum. In all csschtial characters it agrees with the European 
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Haptaderi, The palui have ^he terminal joints narrowed to 
the tip and very hrieny (the maxillaries in the male not at all) 
truncated. The head is rather small, and shows scarcely any 
trace of the usual frontal foveai ; the thorax has on each side 
of the base a single deep, almost sulciform, fovea, and its 
whole surface is impunctate. The elytra have a well-developed 
scutcllar striole between the suture and tJie first stria ; the in- 
terstices arc plane in the subopaque female and a little more 
convex in tue shining male, but in both sexes they Ix^come 
narrow and convex at the apex, «and the first stria is continued 
round tlie apex to the marginal stria. 

Argutor erythrupm^ Blanch., as far as the very insuffi- 
cient description goes, agrees with this species ; but no mention 
is made of the two punctures on the third interstice. 

Argutor pantomelas^ Blancli. Vtiy. au Pdle Sud, Zool. iv. 
p. 27, t. ii. f. 6. 

8-9 millims. Ratlier broad, black ; elytra nearly plane ; 
})alpi clear red: thorax witli two lineiform foveaj on each 
side. 

The description almost applies to the 0. {Holca^ 2 )ii*)sylmticus 
of the same author ; and tiie species probably belongs to IloU 
caapia. 

Argutor crythropua^ Blanch, h c. p. 27, t. ii. f. 7. 

Probably a Uajitoderua. 

Argutor ptccusy Blanch, 1. c. p, 28, t. ii. f, 8. 

The head is described as having two large rugose fovece, and 
the elytra as ovate. 

Feronta {Plafyama) vigil^ White, Z. c. p. 3. 

Nothing can be made of tlic superficial description given. 

Feronta {FlcUyama) politiaaima, Wliitc, l^c. p. 4. 

Port Nicholson. 

The same remark as above applies to this species. 

Mohpaida polttUy White, L c, p. 6. 

Waikouaiti. 

I have not succeeded in finding tlie type of this insufficiently 
described genus and species in tlio British Museum. 

Ahgua monachicuay Motach. Bull. Mosc. 1865, iv. p. 246. 
lines. Similar to Omaaeua in form, but broader and 
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without Bcutellar striole. Metathoracic epistema a little longer 
than broad. Thorax nearly twice the width of the head, 
transverse, cordate, base on each side bisulcate ; sides arcuated; 
hind angles prominent, acute. Elytra with one puncture on 
the third interstice. 

I have seen no species agreeing with Motachulsky’s descnp- 
tion. 

Cerahilia maorij Castelnau, L c. p. 202. 

Dunedin, 

Belongs to the Feronfa group, according to the author ; but 
the mentura is described as without tooth, and the palpi as 
pointed. The species is 4i lines long, brown, and elytra feebly 
striated, 

Rhahdotus refiexusy Chaud. Bull. Mosc. 1865, iii. p. 94. 

Notwithstanding the almost invariable accuracy of M. de 
Chaudoir, I sus])ect an error in the locality he ^ves to this 
species. The specimens I have seen are all from Tasmania. 

[To be continued.] 


BlBLIOGllAPHTCAL NOTICE. 

The Naturalist in Nicaragua, By Thomas Bblt, F.6.8. 

London: Murray. 

This is onotlier addition to that pleasant class of books of travel the 
typo of which is Darwin’s * Journal of a Naturalist,’ and which have 
acquired incrcusod intoroat since the appearance of the * Origin of 
Species.’ Mr. Belt’s spociol line of study appears to be 
geology, his mission in Nicaragua being the management of the 
gold-mines of Chontalos, situated about midway between the Atlantic 
and Pacific sea-boards ; but his observations range over other de-* 
partments of geolo^ and physical geography, and a taate for natural 
history, especially its philosophical side, led him to devote much of 
his leisure time to coUeoting and observing the plants and animals 
of the districts ho visited. The result is a volume full of original 
observation and vigorous reasoning. Some of the reasoning, in fact, 
is likely to bo considorod too bold ; but it displays the working of an 
original mind, well stored with accurate knowledge, and endeavouring 
to explain some of the knottiest problems in physical science. As a 
narrative of travel Uio book is agreeable reading, without, perhaps, 
having that fascination which o^er works of the same dass, oon« 
taining more oxciting personal experience and deali^ with regions 
of more intrinsic int^est, are found to possess! %ere are not 
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wanting, however, descriptive passages of considerable power and 
tmthfiUness ; and many of the general observations and reflections 
scattered througliout the work are instructive and sound* 

The mode in which Mr. Belt handles the subject of the glacial 
epoch, and the influence it had upon the distribution of plants and 
animals, may bo selected as an illustration of the above remarks. 
In the course of a journey he took to the mountainous district near 
Ocotal, on the northern frontier of Nicaragua, he discovered an ex- 
tensive deposit of unstratified gravel with boulders, which, he had 
no doubt, formed the moraine of a huge glacier, at an oldtude of not 
more than 2000 to 3000 feet above the present sea-level. The 
deposit had been worn through by streams, in some places to the 
depth of 200 feet, exposing numerous vertical sections ; and, with 
the single exception of striated surfaces, he observed all the same 
signs of glacial action which he had studied in Wales, Scotland, and 
Nova Scotia, lieasoning from this and other ovidenco which he 
adduces, he first states the grounds on which ho thinks it must be 
concluded that the phenomena wore due to glacier ice and not to 
icebergs ; and he then draws the inference that the whole of the 
high land between the tropica must have been, during the glacial 
epoch, covered with snow and ice. A similar conclusion, as is well 
known, had been arrived at before by other writers ; but no one had 
hitherto offered a satisfactory explanation of the non-extinction, in 
that state of things, of the vast host of peculiar ibrms of plants and 
animals still existing in the e<]uatorial lowlands. Mr. Belt, in 
accounting for this, adopts and extends an hypothesis of Mr. Alfred 
Tylor, to the effect that the quantity of water locked up in the 
polar ice-cap lowered the level of the sea to the extent of GOO feet. 
Ho believes the depression would exceed 1000 feet, and that 
the tracts of sea-bott/om thereby laid bare would form a refuge 
for the eciuatorial fauna and flora. The hypothesis is not fully 
worked out ; and it would bo necessary, before it can be seriously 
dealt with, to explain the climatal conditions of the lowlands between 
the tropics at a time when oil the elevated land was subject to arctic 
rigour. One obvious consideration ho has certainly omitted to note, 
vis. that a lowering of the sea by 1000 fecit would act on climate 
chiefly by making all the land virtually 1 000 feet higher, as the 
atmosphere, being constant in total amount, would descend with the 
lowering of the sea-level. This would produce a train of conse- 
quences in a high degree favourable to the state of things Mr. Belt 
supposes to have existed. 

with regard to its other effects on the distribution of plants and 
animals, he ingeniously points out how the laying bare of shallow 
•eas, such as those separating Borneo and the neighbouring islands 
from continental Asia, would account for the present existence of 
so many species and genera of torrestrial animals in lands now 
separate from each other. He goes, however, too far in reviving 
the fabled Atlantis. Whatever we may think of this hypothesis in 
the form too briefly sketched out by Mr. Belt, there can be no doubt 
of its great suggestiveness, and of the justness of his view in requiring 
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tliat any suoh theory shall ht the known faots of biology os well as 
those of geology and physios. 

Some of the most interesting of Mr. Belt’s zoological observatione 
relate to ants, of whoso habits he was evidently a ch^ observer. 
Thus witli regard to the (Ecodomce^ or leaf>cuttirig ants, he is the 
first to record any thing of the internal economy of their vast sub^ 
terraneau dwellings. He had to do battle with these fearful depre- 
dators in his attempts to cultivate various useful and omumentol 
plants in his garden, and gives an amusing description of his en- 
deavours to extirpate them by pouring buckets-full of diluted car- 
bolic acid down the broad passages which lead to their cavernous 
abodes. But the most extraordinary thing he relates of tlmm is 
that their habitual food is a fungus, which they sedulously grow in 
their undei’grourid chambers. In fact, it is for this puqwse, he 
found, that Uioy require the vast quantity of ])ieceH of leaves which 
the workers spend nearly all their lives in cutting from young trees 
and carrying to their abodes — the loaves not being used as food, nor 
as n thatch for their uesls, as had been surmised by other writers, 
but being stored in chambers, whore, in decaying, they produce a mi- 
nute fungus, on which the larvae and small workers seem to feed, 
lie gives also many interesting details regarding the various species 
of Eciton, or foraging ant, which hunt through tlu‘ Tropical- American 
forests in large arnica, and states a fact wliich is entirely new, viz. 
that they constiuct no fomuoarium, but have only temporary abodes. 
The facts cited in illustration of the reasoning-powers of ants are 
numerous throughout the volume ; it is a subject on which ho tried 
many experiments with curious results. The best case he gives is 
that of a marauding procession of CScodonue tunnelling under the 
rails of a tramway to avoid being crushod by the passing waggons. 
One day when the waggons were not runmiig, Mir, Belt stopped up 
their tunnel with stones ; but although great numbers wore thus cut 
off from their nest, they would not cross the rails, but set to work 
making fresh tunnels underneath them. It is impossible to do more 
than allude to tlie vast store of suggestive facts and reasoning on this 
sul^ct contained in the volume. 

Tlie relations of insects to flowers in regard to cross-fertilization 
form the subject of many original obsorvatious, recorded and argued 
out to definite conclusions with great keenness and circumspeotion. 
The some may be said with reference to another loss-worked phase 
of insect- and plant-rolationshij), viz. Iho special adaptations of loaves 
to attract pugnacious ants as defenders of the plants against dofoli- 
ation by loaf-cutting ants, caterpillars, and other phytophagous ani- 
mals. This subject is dealt with in a series of observations on the 
buU’s-honi-thorn Acacia, on species of Melantoma having glandular 
swellings at the bases of their leaves containing a sweet fluid to 
attract ants, and on the Cecropia trees, which invite protecting ants 
to dwell in their hollow ohamberod stems. The ants thus attracted 
l*^t c^J^osses it, a most efficient standing anny flwr the 

Mimetic rosomblancos come in for a large share of Mr. Belt’s 
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attention. He bad commenced his obserrations in Nicaragua with 
the advantage of some previons knowledge of the subject, and was 
therefore prepared to direct his inquiries to many points that required 
elucidation before the Darwinian explanation of those phenomena can 
bo said to be established, lliufl we find recorded his experiments on 
living insects which are the objects of mimicry by other forms, as to 
their distastefulness as food to insectivorous animals. Whenever he 
pbservos an instance of mimetic resemblance, ho reasons out its causes 
and conditions instead of merely stating it. One of the most striking 
cases he mentions is lhat of a greon Icaf-iikc locust, which almost alone 
of all other living things sto^ its ground amid a destroying host of 
foraging ants. It stood immovable whilst the ants ran over its legs, 
and allowed him to pick it up and replace it amongst the ants 
without making an effort to escape. It might easily have flown 
away ; but it would then OTily have fallen into as great a danger ; 
for the numerous birds that accompany tho army-onts are ever on 
the outlook for any insect that may fly up. Another case is that of 
a Longicorn beetle, belonging to a genus tlio species of which re- 
semble various other objects : those members of the genus which 
Uvo on dead wood are coloured so as to resemble lichen -stained 
bark ; but one species ( Desmiphora fctscicithta) resembles a brown 
hairy caterpillar ; and this ho found only on leaves. 

Mr. Bolt’s numerous observations on birds, as well as those on tho 
few mammals he met with, are marked by the same originality and 
snggestiveness. His charming doscriptionB of tho habits and haunts 
of humming-birds will attract many readers besides ornithologists. 
Tho use of tho expanded white tail of the Fhnsvuja melllvora in 
courtship (p. 112), which ho fortunately had opportunities of ob- 
serving, will bo a welcome fact to tho partisans of the Sexual Selec- 
tion hypothesis. Tho volume, besides, coutoiiiB abundant contribu- 
tions to tho general physical geography of tho country (hw remarks 
on the retrocession of the frontier of the virgin forest being especi- 
alljr worthy of attention) and to the ethnology of Nicaragua and 
neighbouring countries. 
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June 19, 1873. — ^William Spottiswoode, M.A., Treasurer and Vice- 
President, in the Chair. 

On the Structure and Development of the Skull in the Pig 
(Su$ ecrofa)” By W , K, Pabxxb, F.E.S. 

I have for some years past determined to concentrate my atten- 
tion on some one type of Mammalian Skull, so as to be able to 
present to the Boy^ Society a paper similar to those which have 
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already appeared on other Vertebrate Skulls. I was led to work 
out tms idMiUM TYPE, and not a more generalized form, such as the 
Ghiinea-pig (see ** On the Development of the Frog’s Skull,” Phil. 
Trans. 1871, p. 203), through the circumstance of an offer from wiy 
friend Mr. Charles Stewart to put some sevetity embryos of the 
Common Pig into my possession. In the present communication 1 
have had the invaluable help of advice and oversight from Pro- 
fessor Huxley ; wliilst the labour of my hands has lx*en lightened 
by my son, Mr. T. J. Parker, who prepared for me all the more 
delicate seditions. The embr 3 ’'os ranged in size from two thirds, 
or Jess, of an inch in length, with tlie head only equal in size to 
a 8wM pea, whilst the he^ of the largest specimen was the size 
of that of the Common Squirrel. To these I have added young 
pigs at birth, and have taken as the last stage the skull of a half- 
grown individual. 

The most important results of the present invostigation may be 
stated as follows : — 

1. In a pig-(>mbryo, in which the length of the body did not 
exceed tw4> 1 birds of an inch, and four postoral clefts were present, 
the cranio-facnal skeleton was found to consist of: — (r/) the noto- 
chord, terminating by a rounded end immediately behind the pitui- 
tary body. 

(h) On each side of the notochord, but below it, there is a cartila- 
ginous plate, which in front ends by a rounded extremity on a 
level with the apex of the notochord, while behind it widens out 
and ends at the frt3e lower margin of the oeinpita] foramen. These 
two plates, taken together, const itut>e the “investing mass” of 
Rathkc. In this stage they send up no prolongations around the 
occipital foramen ; in other words, the rudiment of thd basioc- 
cipital exists, but not of the exocoipital or superoaupital. 

(c) The large oval auditory capsules lie on each side of the 
anterior half of the investing mass, with wliich they are but imper- 
fectly unitod : there is no indication of tho stapt>s at this stage. 

{(I) The irahfcnUtr or first pair of pr»oral visceral arcli^ in- 
close a lyre-shaped pituitary space ; thi^y are closely applied to- 
gether in front of this space, and, cofidescing, give rise to an 
azygous pnenasal rostrum. They are distinct from one another 
and tho investing mass. 

(f) The ^tenjgo-palatlne or second pair of visceral arches lie 
in the maxillo- palatine processes, and are therefore subocular in 
position. Each is a si^oid bar of nascent cartila^, the incurved 
anterior end of which lies behind the internal nasaf aperture, while 
tho posterior extri^mity is curved outwards about the level of the 
angle the mouth. The pterygo-palatine cartilages are perfectly free 
and distinct from the first praeoraJ and from the first post&ral arch. 

(/) The mmulihular or first pair of postoral visceral arches are 
stout continuous rods of cartilage which lie in the first visceral 
arch behind the mouth. The ventral or distal ends of these ardbea 
are not yet in contact; the dorsal or proximal end of each is 
somewhat pointed and sharply incurved, pushing inwards the 
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membrane which cloFtes the first visceral cleft and is the rudiment 
of the mombrana tympani. 

(< 7 ) The hyoul or second pair of postoral arches are in this 
stage extremely similar to the first pair, with which they are 
parallel. They arc stout sigmoid rods of cartilage, which are sepa- 
rated at their distal ends, present an incurved process at their 
opposite extremities, and are not segmented. 

{h) The thyro^hyal or third postoral arches, which correspond 
with the first branchial of the braiu'hiate vertebrata, are repre- 
sented by two short, cartilaginous rods which lie on each side of 
the larynx. 

(i) The olfactory sacs are surrounded by a cartilaginous capsule, 
which has coalesced below with the trabwula of its side ; while, 
within, the mucous membrane lining tho capsule prosemts eleva- 
tions which indicate the position of the future turbinal outgrowth 
of the capsule. 

In this stage tho posb^rior narc‘s are situated at the anterior 
part of tlie oral cavity, os in the Amphibia, and tho roof of the 
mouth is formed by tho floor of the sliull, the palatal plate of tho 
maxilho and palatine hoii(‘s being foreshadowed by mere folds. Tho 
outer (md of the cleft between tlie first and second prscoral arches 
is the rudiment of the lachrymal duct, while its juner end is the 
hindc^r nasal aperture. The gape of tlie mouth is tho cleft be- 
tween tho second prieoral and first postoml ureli. The auditory 
passage, representing the Eustachian tuht^ tympaniun, and ex- 
temaT auditory meatus, is the cleft between the first and second 
postoral arches. The proximal end of the mandibular arch, there- 
fore, lies in tho front w all, and tho hyoid in the hinder wall of 
the auditory passage. 

2. Ill an embryo pig, an inch in length, (n) the notochord is 
still visible ; (6) the investing mass, the halves of which are com- 
pletely confluent, has become thoroughly chondrified, and is con- 
tinued upwards at each side of the occipital foramen to form an 
arch over it. 

(c) The auditory capsules an) still distinct from the investing 

mass, and & pl^ outer cartilaginous wall of each has 

come marked off as the stapes. 

(d) The hinder ends of the trabecular arches have coalesced in 
fre^ of the pituitary body, but they are not yet confluent with the 
investing mass. 


( 0 I The ptery^palatine rods have increased in sise ; they have 
not Wome hyalme cartilage, but are beginning to ossify in their 
centre. 


(/) In the mandibular arch the proximal end has become some- 
what bulbous, and is recognizable as the head of the malleus, 
whilst the inourved process, still more prominent than before, is 
the manvhritm malleu The rest of the arch is MeckePs cartilage ; 
outside this a mass of tissue appears, which is converted into car- 
tilage, rapidly ossifies, and eventually becomes the ramus of the 
mandible. 
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Th6 proximd <if the hyoidean arch, aimilarly eiilieging 
and articulating with the corresponding part of tbe^ ma^mdar 
arch, becomes the incus, the incurved process attaching itself to 
the outer surface of the stapes and becoming the long process of 
the incus. The incus, thus formed out of the proximiu end of the 
hyoidean arch, becomes separated from the rest of the arch by era- 
version of part of the arch into fibrous tissue, and by the moving 
downwards and backwards of the proper hyoid portion of the arch* 
A nodule of cartilage left in the fiorous connecting band becomes a 
Htvliform inierhi^al cartilage, while 1 he proximal end of the detached 
arch bK'umos the stylo^hyiU, 

(h) The thjro^hijals have merely increased in si«e and density ; 
they closely embrace the larynx by their upper ends. 

(?) The olfactory capsules are well chondrified ; their descending 
inner edges liave coalesced with each other and, below, with the 
trabecuhe to form the great median septum . th<» turbinal out- 
growths an^ apparent. 

In this stiige, the alisphenoids and orbito-sphcnoids appear as 
chondrifications of the walls of the skull, quitt^ separate from the 
investing mass and from the trabeculce. 

The floor of thi* pituitary space chondrifios independently of the 
trabeculae and iiiv<*stuig moss, but serves to unite those four cartila- 
ginous tracts. 

3. In ra embryo pig, inch in length, (a, />, c) the primordiat 
cranium is completely constituted os a cartilaginous whole, formed 
by the coalescence of the investing mass and its exfxxnpital and 
superoccipital prolongations, the modified trabeculae, the subpitui- 
toi^ cartilage, the auditory capsules, and alisphenoidal ai^d orbito- 
sphenoidal cartilages, and the olfactory capsules. The notochord is 
yet to be seen extending in the middle line from the hinder wtdl of 
the pituitmy fossa (now the ** donum sellat ’*) to the posterior edge 
of the occipital region. 

(<f) The trabecular arches form the sides of the sella turcica, 
the praesphenoid, and the base of the septum between the ol^tory 
capsules ; in front, where they form the azygous “ prcsnasal,^ they 
are developed backwards as “ recurrent bonds,” elongations of their 
free recurved “ cornua.” 

(e) The pteiygo-palotine arches, still increasing in size, but not 
chondrifying, are rapidly ossifying; they are half-coiled laminas 
boundiim the posterior nasal passages. 

(/) l%e mandibular arch and the rudimental ramus havebeoraie 
solid cartilage, and the latter is oss^ng as the dentary; the 
distal part of each mandibular rod unites with its fellow for some 
distance. 

(^) The hyoid arches are each fully segmented as incus, with 
its ** orbicular ” head, interhyal, stylo-hyol, and oerato-hyal. 

(A) The thyro-hyals ore merely larger and denser. 

(t) The olfactory capsules have the turbinal outerowths all 
marked out as alinasal, nasal, and upper, middle, ana lower tor* 
binals. 
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4. In pw of iiu^r ike the form and proportioui of the park 
of the cramam become greatly altered^ and osaiilcatiou takes place 
on an extensive scale* but no new structure is added. 

6. It follows from these facts that the mammalian skuU* in an 
early embryonic condition, is strictly comparable with that of an 
Osseous Fish, a Frog, or a Bird at a like period of development, 
consisting as it does of 

(a) A cartilaginous basicranial plate embracing tho notochord, 
au^ like it, stopping behind the pituitary body. 

{h) Paired cartilaginous arches, of which two ore prmonii, while 
the rest are postoral. 

(r) A pair of cartilaginous auditory capsules. 

{d) A pair of cartilaginous nasal capuines. 

Further, that in the Mammal, as in the other Vertebrata tho deve- 
lopment of the skull of which has been examined, the basicranial 
plate grows up as an arch over <he occipital region of the skull, 
and coalesces with the auditory capsules, laterally, to give rise to 
the primordial skeleton of the occipital, periotic, and basispheuoidal 
regions of the skull. The trahecula» become fused together, and, 
uniting with the olfiwlory capsules, give rise to the prfesphenoidal 
and ethmoidal parts of the cranium ; and the moieties of the 
skull thus resulting from the metamoq>hosis of totally dilTerent 
morphological elements become united and give rise to the pri- 
mordial cranium. 

As in the Halmon and Fowl, tho second pair of prssoral arches 
pve rise to the pterygo-polatine apparatus ; in the Frog tins arch 
18 late in appearaii<*e, and is never distinct from tlu^ trabecular 
and mandibular bars, serving as a eoujugational baud between them. 
The mandibular arch, vv’hich in tho Balmoii becomes converted into 
Meekers cartil^e, the os articulare, the os quadratiun, and the 
os metapterygoideum, in the Frog into Meckels cartilage and the 
quadrate cartilage (which early btM*omes couflueiit witli the periotic 
capsule), in the Bird into Meekers cartilo^, the os articulare, and 
the 08 quodratum (which articulates movably with the periotic cap- 
sule), in the Pig is metainor[ihosed into Meckel’s cartilage and the 
malleus, which is loosely coiuiected with the tegmeu tympani, an 
outmwth of the periotic capsule. 

Meckel’s cartilage persists in tho Fish and in the Amphibia, but 
disappears early in the Bird, and still earlier in the Mammal. The 
permanent ossidcationB of the mandible are all membrane-l>one8 in 
l^sh, Frog, and Fowl, but in the Mammal (exceptionally) the 
ramus has a cartilaginous foundation. The hyoidean b^omes 
closely united with the mandibular arch, and then segmented, in 
the Fish, into the hyo-mandibular, the stylo-hyal, cerato-hyal, and 
h;^ohyal — the hyo-mandibular, or proximal segment, articul^ng 
with the outer of the ^riotic, and many of the segments of 
the arch becoming dislocated. 

In the Frog, the hyoid also becomes segmented, but only after 
extensive cofuescence with the mandibular arch. The proximid 
segment becomes the suprastapedial (hyo-mandibular) with its ex- 
Ann, & Mag. N. HiaU Ser. 4. VoL xiii. 18 
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trastapedial process, and, extending inwards as mediostapedial and 
interstapedia], articulates with the stapes, developed by segmen- 
tation from the outer wall of the auditory capsule. The stylo-hyal 
is dibloiuited and l)eamu»8 connet'ted with the auditory capsule 
b(dow the stapos (opislhotic region). 

In the Bird, the hyoidean arc'h rt'inains distinct from the man- 
dibular. Whilst in its primordial condition it coalesces by its 
incurved apex ^dth the auditory capsule in front of the proinon- 
toiy, before the' stapedial plug is segmented. It then chondrifies 
as three distinct cari-ilages — an incudal, a stylo-hyal, and, distally, 
a cerato-hyal. The stapes becomes fr(*o from the auditory capsule, 
but remains uniW uith the ('ariilaginous ])art of the incus (medio- 
stapedial); the ascending part is largely tibrous f suprastapedial), 
and the ]mrt loosely atta<'h(»d to the mandibular arcli is the elon- 
gated f^xtrastapedial. l^he short stylo-hyal aftorw^ards coalest5es 
with the body of the uppe^r or incudal segment by an aftor- 
growth of cartilage (the interhiffd tnvet) ; a long membranous space 
intenenes lH'tw(*eu it and the glossal jiic^ce (cerato-hyal.) Thus 
tho “columella^* of the Bird is formed of one periotic and three 
hyoidean s(‘gments. 

In th(* }*ig, the hyoidean arch is distinct, but articulates closely 
with the mandibuliu* ; its upper segment (hyo-mandibular) is con- 
vort(‘d into tht* incus, and Inn'ornes connected with the stapes. The 
stylo-hyal is dislm'atcd and coalesces with the opisthotic region o£ 
the auditory capsule. 


Docombor 18, 187i5. — Joseph Balton Hooker, C.B., President, in 

the Chair* 

“ On the Nervous System of Part I. By Professor P, 

Majitin DuNCAJi, M.B. Load., 

After noticing the investigations of previous anatomists in 
the histology of the chromatophores, the work of Hdmeider 
Bottekeu on these supposed organs of special sense is exa^ned 
and criticised. 

Agreeing with Botteken in his description, some further in- 
formation IS given respecting the nature of the bacillary layer and 
the minute anatomy of the elongated cells called “ cones’* by that 
author. The position and nature of the pigment-cells is pointed 
out, and also the peculiarities of the tissues they environ. It is 
showTi that the large retractile cells, which, according to Bdt- 
teken, are situated between the bacilli and the cones, are not 
xnfariably in that position, but that bacilli, cones, and cells are 
often found separate. They are parts of the ectothelium, and 
when conjoined enable light to affect the nesvous systam more 
readily than when they are separate. Further Monnatacm is 
giv^ respecting the fusiform nerve-ceHs and small fibres noticed 
by Botteken in the tissue beneath the cones ; and the diimoTsfT of 
umled ganglion-like cells and a diffused plexiform aiTangement 
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of nerve is asserted. The probability of a continuous plexus 
round the Actinia and beneath each chromatophore is suggested, 
and the physiological action of the structures in relation to light 
is explained. 

The minute structure of the muscular fibres and their attached 
fibrous tissue in the base of Actinia is noticed ; and the nervous 
svstem in that region is asserted to consist of a pluxus beneath 
the endothelium, in which are fusiform cells and fibres like §300- 
pathetic nerve-fibrils. Moreover, between the muscular layers 
there is a continuation of this plexus, whoso ultimate fibrils pass 
obliquely over the muscular fibres, and either dip between or are 
lost on them. 

The other parts of the Actinia are under the examination 
of the author, but their details arc not sufficiently advanced 
for publication. The nervous system, so far as it is examined, 
consists of isolated fusiform cells with small ends (Kot token), 
and of fusifonn and spherical cells which communicate with caiffi 
other and nith a diffused plexus. The plexus at the base is 
areolar; and its ultimate fibres are swollen here and there, the 
whole being of a polo grey colour. 
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Ocewrrenee of Oigawtie CutUefUheB on the Coast of Newfoundland. 

By A. E. Vbrrill. 

OoNBiDHUABLE populoT interest has been excited by several articles 
tiiat have recently been published and extensively circulated in the 
newspapers of Canada and the United States, in regard to the ap- 
pearance of gigantio ** squids ’’ on the Newfoundland coast. Having 
been so fortunate as to obtain, through fhe kindness of Professor 
8. F. Baird, the jaws and other parts of two of these oroatures, and, 
through fhe oourtesy of Dr. J. W. Dawson, photographs of portions 
of two other specimens, 1 have thought it worth while to bring 
together^ at this time, the main facts respecting the several sjieoi- 
mens that have been seen or captured recently, so far as I have 
been able to collate them, reserving for a future article the fiiU de- 
•edptions and figures of the jaws and other portions now in my 
possession. 

We now have reliable information conoorning five diflereit dl- 



1. A speoimen fonnd fioating at the surface, at the Grand Banks, 
in October 1871 , by Captain Campbell, of the schooner ^ B. D. Haskins,’ 
of Gbmoester, Mass, It was taken on board, and port of it used for 
bait Dr, A. S. Packard has given, in the < American Naturalist,’ 

18 » 
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vol. vii. p. 91, Feb. 1873, all the facta that have been published in 
ri^ard to this individual. But its jaws have since been sent to the 
Bmiihsonian Institution, and are now in itiy hands to be described 
and figured. They were thought by Prof(«sor Stocnatrup, who saw 
a photograph of them, to belong to his Anhiteuihk monacJiua, which 
inhabits the northern coasts of Kuropo, but is still very imp^ecUy 
known. The horny jaw or beak from this specimen is thick and 
strung, nearly black ; it is acute at the apex, with a decided notch 
or angle on the inside, about *75 of an inch from the point ; and 
beyond the notch is a large prominent angular lobe. The body of 
the specimen from which this jaw was taken is stated to have 
measured 15 feet in length and 4 feet 8 inches in circumference. 
The arms were mutilated ; but the portions remaining wore estimated 
to be 9 or 1 0 feet long, and 22 inches in circumference, two being 
shorter than the rest. It was estimated to weigh 20t)0 pounds. 

2. A largo individual attacked two men, who were in a small 
boat, in CJunception Bay ; and two of the arms which it threw across 
the* boat wore cut off with a hatchet and brought ashore. Ftill ac- 
counts of this adventure, written by Mr. M. Harvey, have been 
published in many of the newspapers*. One of the severed arms, 
or a part of it, was preserved in the museum at 8t, John's ; and a pho- 
tograph of it is now before me. This fragment represents the distal 
half of one of the long tentacular arms, with its expanded terminal 
portion covered with suckers, 24 of which are larger, in two rows, 
with the border not serrate, but 1 *25 inch in diameter ; the othem 
are smaller, very numerous, with the edge supported by a serrated 
calcareous ring. The part of the arm preserved measured 19 feet in 
length, and 3*6 inches in circumference, but wider, “ like on oar/' 
and 6 inches in circuraferonoe, near the end where the suckers are 
situated ; but its length, when entire, was estimated at 42 feetf. 
The other arm was destroyed, and no description was made; but it 
was said to have been 6 feet long and 10 inches in diameter ; it was 
evidently one of the eight shorter sessile arms. The estimate given 
for the length of the “ body” of this creature (60 feet) was probably 
intended for the entire length, including the arms, 

3. A specimen was found alive in shallow water, at CoomVs 
Cove, and captured. Com^eming this one I have seen only news- 
paper accounts. It is stated that its body measured 10 feet in length 
and was “ nearly as largo round as a hogshead ” (10 to 12 feet) ; 
its two long arras (of which only one remained) were 42 feet in 
length and « as large as a man's wrist its short arms were 6 feet 
in length, but about 9 inches in diameter, ‘Wery stout and strong;” 
thi suckers had a serrated edge. The colour was reddish. The loss 
of one long arm and the correspondence of the other in sue to tiie 
one amputated from Ho. 2, justifies a suspicion that this was actually 

• Also in the ^Annals and Magazine of Natural History,* Januarv l$74t 
with a woodcut of the arm. 

t ^nbtlem these J<mg arms are very contractile and ohimgesble in 
length, like those of the drdmary squids. 
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tho name individual that attacked the boat. But if not, it was pro- 
bably one of the same species and of about the same size. 

4. A pair of jaws and two of the suckers wore recjently forwarded 
to me from the Hmithsonian Institution. These were received from 
Kev. A. Munn, who writes that tliey were taken from a specimen 
that came ashore at Bonavista Bay, that it measured 32 feet in 
length (probably tho entire length, including more or less of the 
arms), and about (i feet in circumference. This jaw is large and 
broad, but much thinner than that of No. 1 , and without the deep 
notch and angular lobe soon in that specimen. It probably belongs 
to the Architeuilm dux of Bteonstrup, or at least to the same species 
as the jaw figured by Dr. Tackard. 

6. A smaller specimen, captured in December, in Logic Bay, about 
3 miles from St. John’s, in herring-nets. Of this I have a description 
in a letter to Dr. Dawson from tho Bov. M. Harvey, who has also 
published a brief account of it in the ^ Morning Chronicle ’ of 
St. John’s. The letter is accompanied by two photographs of the 
8pecimen-->one showing the entire body, somewhat mutilated ante- 
riorly, the other showing the head with the ten arms attached. 
Tho body of this specimen was over 7 feet long, and between 5 and 
6 feet in circumference ; the caudal fin was 22 inches broad, but 
short, thick, and emargiriate posteriorly on each side, the end of the 
body being acute ; tho two lung tentacular arms wore 24 feet in 
length, and 2^ iuches in circumference, except at the broader part 
near the end, the tips slender and acute ; the largest suckers 1*26 
inch in diam^er, with serrated edges ; the eight short arms wore 
each 0 feet long ; tho two largest were 10 inches in circumference 
at base, the others were 9, 8, and 7 inches. Those short arms 
taper to slender acute tips ; and each bears about 100 large, bell- 
shaped suckers with serrated margins. Each of tho long arms 
bears about IGO suckers on tho broad terminal portion, all ox which 
are dentieulatod ; the largest ones, which form two regular alter- 
nating rows of twelve each, are about an inch in diameter. There 
is also an outer row of much smaller suckers, alternating with tho 
large ones, on each margin ; the terminal part of those arms is 
thickly covered with sm^ suckers ; and numerous similar small 
suckers are crowded on that portion of the arms where the enlaige- 
Bient begins, before the commencement of the rows of largo suckm. 
Tb» arrangement of the suckers is nearly the same as on the long 
arm of No. 2 ; but in the latter the terminal portion of the arm, be- 
yond the lam suckers, as shown in the phot^aphs, is not so long, 
tapering, and acute ; but this may bo duo to the difforent conditions 
of the ^0 speoimenB. It is probable that this was a young speoi- 
men of the same species as No. 2. 

From the facts known at present, it appears probable that all 
these specimens, and several others that have been reported at va-* 
rioui times from the same region, are referable to)two species — one 
(probably ArehiUulhU mona^u$) represented only by the first of 
Aose enumerated above, and having a more elongated form of body 
and stouter jaws ; the second (probably A. dm) represented by 
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Nob. 2^ to 5, aboro doscribod, haring a short, tliick, maBairo body, 
and broad, but comparatively thin jawB, which are also different m 
form. Borne of the differences in size and propoitioos, and in the 
Buokers, observed among the four specimens referred to the latter 
species may be due to sex ; for the sexes differ considerably in these 
characters m all known cuttlefishes.— -^msnVan Journal o/^Sctmcs 
an<f ArtSy Feb. 1874. 

Umbellula /rowi Gremlayid, By Jobhtja IjINDahl. 

Mr. Lindahl has written a paper on the two specimens of UinbfU 
tula taken on tlie coast of Greenland. It will appear in the next 
rolume of the ‘ Kongl. Vetonskaps-Akud. Handlingar’ of Htockholni, 
illustrated with throe quarto plates, each containing several figures. 

Mr. Lindahl considers tho two specimens different from one 
another and from the Umhellula eTicrintta of Linnaous figured by 
Mylius and Ellis. He observes he must confess that tho difference 
may depend upon the difference of age, and as for IT, encnnun upon 
imperfection in the figure and description. At all events, he thinks 
it better to describe his two specimens as two different and new 
species in order to call atlontion to the differences, observing “ that 
when new investigations of the deep soa huvo brought together richer 
materials, as no doubt they will, if I have committed a mistake in 
this respect it will bo easily corrected.'^ He considers that UmhaU 
Inla and Crinillum form one group, as Dr. Gray has pointed out. 
He regards them ^ true Ponnaiulids, and puts them among the 

Zunft ” Pennatulidee as tho fifth family, UmhelUdm^ close to the 
family BathypilUat (Kolliker, ‘ Die Peimatuliden/ p. 380), The 
rachis, or pars polypifera, is about one fortieth of tho length of the 
stem ; polypes not retractile, without calycles, the laterd ones large 
and the dorsal small ; tho zooids are crowded in lateral and ventral 
shields Wiilste,” KoU.) ; the axis square, with one deep groove on 
each side ; uo spioula in any port of body. 

On the Bos pumilus of Sir Victor Brooke, 

By Dr. J. E. Gkat, F.R.8. &c. 

Sir Victor Brooke’s paper in the last number of tho ‘Annals’ shows 
that he does not understand the question between us, and it contains 
many erroneous statements. I will therefore state the question aa 
shortly as I can. 

Sir Victor Brooke states at p. 159 :~«Turton, having founded 
the name Bob pumiltts upon Pennant’s * Dwarf,’ it follows that the 
horns spoken of and figured by Pennant are typical specimens of 
*jBo$ pwmiluB: ” The statement that tho fragment of the foa^head 
and horns are typical of Pennant’s “Dwarf,” and therefore of the 
B. pwmUui of Turton, who never refers to the spedmen, is entinslT 
ineoourate, as the following statement will prove. 

Columna figured a buffalo firom Morocco. Pennant and Tnttai 
abbreviated his dosoription and called it the dwarf bnffiilo and jBo$ 
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pumUuip thuB making it the ^pe of their species* The forehead and 
horns of a young ox were in the Museum of the Koyal Society. 
Pennant thought that they belonged to his dwarf buffalo, but in li^ 
second edition said that he mw found that they belonged to the 
Cape ox. Turtou, in his account of Jio8 pumilus, made no reference 
to these horns, which Sir Victor Brooke says (but I do not think 
he has proved it ) are the horns of a young Boa brachyceroa of Western 
Africa, and proposes to change tho name of this ox to Boa pumilua 
of Turton, established on an animal from Morocco, and not, as Bir 
Victor Brooke assorts in hia paper, on the forehead and horns in the 
Museum of tho Koyal Bociety, tho existence of which Turton does 
not notice. The animal from Morocco he named B. pumilaa is 
supposed to bo u young or dwarf variety of the common buffalo, and 
is certainly not the West- African bush-ox (Boa hra(^iyeeroa)» 

If Bir Victor Brooke cannot see the mis^ko he has mode, I have 
done my best to enable him to do so ; and it is this non-appreciation 
of such questions that renders his prolix synonymy in various 
cases useless and misleading. 


On Felis oolooolo, Hamilton Smith, F. Cuvier, and Oeoffroy* 

By l)r. J. K. Qkjly, F.K.S. &c. 

Major Hamilton Bmith made a figure of an animal ** said to have 
been shot in tho interior of Guiana by an officer of Lewenstein’s 
Hiflemon, and by him staffed and sent to England, but which probably 
never reached its destination,” It is reproseniod as a white oat, with 
various-skod longitudinal brown dashes on its nock and body, with 
slate-coloured legs and feet, and a slender black tail with numerous 
white rings. 

Of this drawing an account was published in Griffith’s * Animal 
Kingdom,’ in Geoffroy and Cuvier’s * Histoiro Naturelle des Mammi- 
ftree ’ (where the animal is said to come from Burinum), and in 
Jardine’s * Naturalist’s Library,’ iii. p. 250, pi. xxvi., where the logs 
are erroneously left pale-coloured, though said to be blackish in the 
description, 

I have never seen this cat, and I am not aware of its ever having 
been seen or of its being in any museum in Europe. It certainly 
is not the Fdia coiocdlo of Molina, from ChiU, figured by Philippi, 
Wiegmann’s ‘Arohiv,’ 1B70, p. 41, t. i. fig. 7, and t. iii, figs* 1 A 2. 

My late friend and teacher, Colonel Hamilton Smith, drew animals 
most beautifully and with great facility, and made a very large col- 
lection of sketches and drawings of them and of antiquities and 
ocstumes, which he collected museums that be visited, and 
bcNoks, and even fragments of skins. Unfortunately, instep of 
drawing the specimen or the figure of the animal which he examined 
as it was, he had the habit of improving its attitude, and even 
of making a beautifhl drawing from a bad specimen, or from a 
fragment of a skin, or from a rough sketdh, or from a woodcut or 
ether figure which ho found in some old hook ; and he very often 
did not mark his drawings whence or how they were obtained ; so 
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that it was difficult to tell their authority. He seldom finkbed or 
coloured his sketches at the time he made them, but would mark 
on the parts of the drawing with the colour that they ought to be 
(as ‘‘red/’ “white,” “black”) without indicating tho shade. This 
explains why the figures which arc taken from liis skotohos in the 
first volume of Jardiuo’s ‘ Naturalist’s Library ’ (1842) wore so erro- 
neously coloured, and makes the determination of some of his figures 
doubtful. It was this defect that rendered his beautiful and exten- 
sive series of sketches of so little value to the loologicol student. 


Oh some RemarkahU Eijpsacs on an Annelid from the North Ssa, 
By Prof. Kuil Mobicts. 

Several specimens of Rcolecole^ns cirrata, Sars, were captured in 
the expedition of the ‘ Pommorania’ on the Gth August, 1872, at a 
depth of 69 fathoms, to tho north-east of Scotland. This worm 
belongs to the family Spioidei. Tho body-segments are 2*4 millims. 
broad and 4 millims. deep ; they have on each side a foot composed of 
a laige ujjper and a smaller lower lamina. On the 28 segments of 
the fore body linguliform branchim with long vibratile cilia are placed 
at the inner border of the upper foot-laminm. Tho hinder segments 
have no branchiae. All the sclents boar long pointed set© both on the 
upperandloworfoot-plates; on thelowerlamin© of the hinder segments 
there are also uncini; and below and between them some small pouches, 
having tho form of a swallow’s nest, are attached. Many of these 
pouches contain a round mass of eggs, which often projects far beyond 
the orifice of the pouch. The eggs protruding from the pouches are 
hold together by a net with quadrangular meshes, formed of cords of 
extremely fiino threads. Bejforo the pouches are filled with eggs this 
net lies in part like a lining within its pouch, and in part on the skin 
of the worm between the foot-lamin©. As the latter contain many 
mucus-glands with fine orifices opening externally, we may assume 
that those glands form tho net. The eggs are produced in the body- 
cavity of the worm, and issue through apertures which traverse the 
body- wall between tho lower foot-lamin© ; they then lift the ready 
prepared net from the skin, and are retained by it upon the body at 
the worm. Tho young animals whioh are developed from the i 
can slip out into the water through the meshes of the net. 

Wo know of many Polycluetous Annelids which bear their 
and young in a sac attached to the ventral surface (e. g. Autolyi^ 
prolifer^ Miill.), one which carries them on the shorter dorsal fila- 
ments of its feet {Syllis pylli^era, Erohn), and one which oonoeals 
them beneath folds of skin, developed on the peduncle of the oper- 
culum with wliich it closes its tube {SpirorUs ijoirittum^ Fagensl) ; 
but the peculiar arrangement for the protection of the progeily seeii 
in Seolecolepis cirrata was previouriy unknown.— NcAn/lsn ds$ 
mtwrwisi. Tereins fwr Schkawig^Bohtdn, Bond i., February % 
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XXXIV. — On the Annelida of the Oulf of 8t, Lavn^enoe^ 
Canada. By W. C. M^Intosh. 

Family 1. EuPHROHYNiDiE, lo Family 6. Sigalionidjb. 

[PlateB IX. & X.J 

The following remarks are due to collections made by Mr, J. 
F. Whiteaves of Montical during three dredging-expeditions 
(1871, 187^*, and 1873] in the Gulf of St. Lawrence; and I 
am much indebted to him for his courtesy in forwarding the 
specimens for examination. 

No example of the first two families, viz. the Euphrosynidm 
and Amphinomidfls, occurs. .The Apliroditidse are represented 
by several young examples of Aphrodita aculeata. L., which 
are of a somewhat ferru^nous hue, like some Zetlandic spe- 
cimens. The ventral bristles of these young forms resemble 
those of A. aba, Kinberg. One or two examples of Loetmonice 
JUioomia^ ^ species veiy abundant in certain ports of the 
British seas, are also present t* The Polynoides are more 
numerous, and the majority of comparatively large size. 
Lg)idonotus aquamatusy L., is abundant ; and tne same may 

^ Vida Amt Nat Hist 4th ser, voL x. p. 841^^1872. Also < Report on 
a second Deep-sea Dredging/ &c., by J. F. Vj^iteaves, Montretdi Uth 
January, 1878, 22. 

t Pmf. Vernu mentions Emrmme hyatrix fipom the coast of New 

England, but not this form. Americ. Joum. Soi. k Arts, vol. v. Feb. 1878. 

Ann. dk Mag. N. Hist Ser. 4, Vol. xiii. 19 
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be said of Nychia cirromy Pall. Tlie specimens of the latter 
have somewhat rougher scales, and a tendeiiev to a longer and 
more slender tip in the ventral bristles than tlie British foi’ms. 
The latter feature is carried to a characteristic degree in fa 
Amondseniy Mgm., a northern species (not yet discovered in 
British waters) rather ])lentiful in the collections. In tliis 
form the head differs from tliat of cirroaa chiefly in the 
smaller size of the eyes, especially the posterior pair. The 
dorsal ciiTi are longer; but the dorsal bristles arc similar, ex- 
cept, perhaps, that the eontnist between the shortest and the 
most elongated is better marked. The ventral bristles are 
much more attenuated at the ti])B throughout ; and tlie smooth 
portion, while little longer in the superior series (though, of 
course, much more slender), becomes rmuarkably chingated in 
tlic central and lower groups. A specimen of Hefonium poly-- 
noesy Krdyer, was attached to the ventral asjiect of a foot. 

Eunoa (Eratediy Mgrn., 

occurred on Oqihan Bank, and is distinguished roughly 
from the more common E, nodosay Sara, likewise in the collec- 
tion, by the brighter brownish coloration in spirit, by the much 
rougher scales, and the greater length of the dorsal bristles. 
Malmgreu’s figures arc much in need of amendment, esjiecially 
his representation of the dorsal bristles. 

Jjogisca rariapinay Sars, var. oocidentcdia^^ 

At first sight, and with an imperfect specimen without 
.scales, the form was considered closely allied to TolywM floc^ 
amiy Sav. ; but further examination of more perfect examples 
showed the true character of the annelid. The scales are 
distinguished by the remarkably lon^, brownish, soft papillae 
posteriorly, and have many patasitic Loxoaemm ana otito 
structures. The cilia on the dorsal cirri are much less nume- 
rous and shorter than on the species from the * Porcupine ' 
{Lofjieca JeffreysH ) ; and the ventral cirri have a few short 
papillae : the latter are stated by Malmgren to bo subglabrous. 
The dorsal bristles (PI, IX. ng. 1) are rather long, tapered 
towards the point, and with somewhat fine rows of spikes. 
The smooth part at the tip is of moderate length ; but it often 
seems longer than it really is, since the rows of spikes pass 
far up ; in certain views it is also slightly dilated, so as to 
give a character to the bristles. The superior ventnd bristles 

^ • The genexie names in this paper are merely provisional, as vSiy con- 
siderahli) changes will be necessary throughout the whole aeries of the 
Annelida in this respect. 
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(PI. IX. fig. 2) have elongated tips with a trace of a secon- 
TOiy process ; and the spiniferous region is long. The smooth 
tip becomes more boldly marked infcriorly (rl. IX. fig. 3) ; 
but the secondary process is always a mere rudiment, except, 
perhaps, in some of the young bristles inferiorly, or in those 
specially protected (e. g. IM. IX. fig. 4). The general cha- 
racters of the form agree with L. rarisjtina ; but the bristles 
diflfer considerably from Malmgren’s representations. The 
young forms do not show the cilia on the ventral cirri~an 
absence which may have been due occasionally to position ; 
but the want of the characteristic elongated processes on the 
scales of such is peculiar. 


Malmgretiia Whiteavesu’^y n. sp. 

A single small specimen about j inch long occurred between 
Anticosti and the Gaspi^ peninsula in 110 to 221 fathoms. 
The segments are about twenty in number, and the feet deeply 
cut ; scales absent. The head is apparently eyeless. Antennee^ 
palpi, and cirri smooth and mucli tapered. The ial cirri 
ao not extend btiyond the tips of the bristles ; the ventral reach 
the bases of the latter. The dorsal branch of the foot bears a 
series of rather slender, elongated, translucent bristles with 
fine serrations and a characdoristic tin (PL IX. fig. 5) : a few 
next the body are short and more boldly serrated. Tne ven- 
tral form two sets, — a superior and larger group of delicate 
elongated bristles with tapering tips, minutely bifid at the 
extremity (PI. IX. fig. 6) ; the tips gradually diminish to- 
wards the inferior border of the series, the whole, however, 
being bifid. At the ventral edge another, small group of 
stouter bristles exists, the number being variable, generally 
from six to eight : the enlarged tips of these arc serrated for 
the lower half ; then the smooth tip diminishes to a hooked 
point (PL IX. fig. 7). 


Antino^ Sarsi) Kinb. 

This species is not uncommon in the gulf. The scales have 
oilia on their posterior and outer borders, and small conical 
spines. The much elongated and taperecl dorsal cirri have 
rather short clavate papilTas continued almost to the tip of the 
organ. The ventral cirrus has shorter cilia of a similar shape. 
The dorsal bristles are distinctly curved, and have somewhat 
wide and prominent rows of spines, so tnat in some positions 
the more slender forms resemble stems of the common Egui*> 
sstum. The superior ventral series of bristles have capil 



nus is a new one lately formed for certain British apedaa 
name is explained in the first paragraph of the j^aper. 
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tipa of extreme delicacy ; a few in the centre of the foot are 
Btouter, while the shorter ventral forms have again a capillary 
termination. A parasitic Loxosomu occurs on tlie bristles. 

Eupolynoii occidentalism n. sp. 

A fragnient of the anterior end was ])rociired iti 110 fathoms 
between Cape Hosier and Cape Gaspd, so that only an im- 
perfect description is nt present attainable. It is a large form, 
with comparatively short feet and sleiuhT bristh^s. 

The head is dull purplish, two eyes being placed at the 
posterior and outer part, and two larger in front on the lateral 

J ^roiniiKsnce. Tentacdc absent ; antennro slender, subulate, and 
umished with clavate papillai. brownish, with minute 

though rather elongated papillse. Tentacular cirri tapered, 
with numerous large clavate papilla*. A single dorsal cirrus 
oirly was found loose on the dorsum ; it was filiform, gently 
tapered from the base to the point at whic h the more rapid nar- 
rowing of the tip occurs. The base is covered with a dense 
series of long papillee, which exc‘eed the diameter of the organ ; 
they are shorter towards the tip. The long papillee are re- 
markably slender, uniformly cylindrical, with a slightly bulb- 
ous tip. The ventral cirrus tapers from base to a{)ex, and is 
nearly smooth ; a few short papillie, howcvc^r, arc visible in 
some. The ventral papilla is well marked and nearly 
cylindrical 

Tlie dorsal bristles arc rather small, not much tapered to- 
wards the tip, which is somewhat blunt and peculiarly curved 
(PI. IX, fig. 8, one of tlio longer forms). The rows of spikes 
continue nearly to the tip. One of the stouter forms is given 
in fiff. 9. 

The ventral bristles are brownish rather than yellow, ami 
are grouped in three series. The upper arc rather slender, 
have elongated, tapered, spinous tips, which terminate in a 
slender fork, a modidcation of the normal structure (PL IX. 
fig. 10). Some have the fork even more slender and elongated 
than represented in the %uro j others, agait), have a shorter 
and stouter fork (PI. lA. fig. 11). The next series have 
shorter tips and somewhat stouter shafts, the tips generally 
being evidently bifid (Plate IX, fig. 12). The latter repre-' 
seats an averse example, some having a more elongated, 
others a shorter and less distinct fork. The inferior series, 
again (fig. 18), all have stout shafts and simple tips, the 
carves of these and their general contour showing progressiva 
changes from series to scries. This and the next approach 
the Lepidastlienia ekgans of Urube from the Mediterranean. 
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Eupolyno'6 anticoatieneiaj n, sp. 

Dredged rather abundantly in various parts of the Gulf of 
St. Lawrence in 1873. Distinguished under the naked eye 
by the ‘somewhat elongated and flattened cylindrical body, 
covered with curiously mottled brownish scales with a distinct 
median spot. 

Head with two eyes situated near the posterior border, and 
two under the outer margin of the somewhat pointed anterior 
lobes, so that they are not seen from the dorsum. The tentacle 
has a filiform tip, and the tentacular and dorsal cirri are fur- 
nished with rather short but very characteristic clavate paj)ill8B. 
The palpi likewise terminate in a filiform tip, and have minute 
papiliSB sparsely distributed. The ventnu cirri arc short, 
scarcely reaching the base of the bristles^ and with a few short 
clavatc papillfle. The tips of tlie dorsal cirri also scarcely reach 
the ti{>s of the bristles. The caudal styles are somewhat 
short. 

There are fifteen pairs of scales, covering the body completely 
from head to tail ; they are small in front, and increase m size 
posteriorly, the last pair being the largest as well as the most 
ovoid. From the brownish spot in the centre a curved brown- 
ish band, minutely speckled, proceeds inwards, sweeps round 
the posterior border, and ferinmates at the outer edge. Tliis 
gives the dorsum of the perfect animal the characteristic ap- 
pearance formerly noted. Tliey are nearly smooth, with the 
exception of a few short papillse on the surface. * 

The dorsal bramih of the foot has finely tapered and boldly 
serrated bristles, somewhat like those in Nychia fPl. X. fig. 1). 
Some shorter forms occur next the body (PI. X. fig. 2). 
The ventral division has superiorly a group with extremely 
elongated tips, some of which, however, arc minutely forked 
if careful investigation is made (PI. X. fig. 3). The tips gra- 
dually diminish in length and increase in stoutness, the bifid 
end having a brood ana rather blunt terminal hook and a well- 
marked secondary process inferiorly (PI. X. fig. 4). 

There are considerable differences between tlus and the for- 
mer species ; but in the present state of the Annelida complica- 
tion in names is to be avoided. 

Nemidia (?) canadensis^ n. sp. 

Body somewhat elongated, consisting of about forty-eight 
segments exclusive of head and tail. Ine head has four eyes, 
wnich hold a somewhat median position — that is, leave a con- 
siderable space in front and behind the pairs. The anterior 
pair, as usual, are larger. The palpi are smooth ; tentacle and 
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cirri short, the latter having small and sparsely distributed 
papillaj. The dorsal cirri uo not quite reach the tip of the 
bristles, while the ventral do not extend beyond the base of 
the lowest bristles. A consnicuous row of brownisl^^ papillse 
runs along the centre of the clorsuin. 

The scales arc small, occupying only tlie lah'ral region of 
the body, and leave seventeen segments uncovered posteriorly. 
Thoir number seems to be fifteen pairs j but in none were they 
complete. They are more or less circular throughout, and 
have only a very few short papillm on the posterior and outer 
edge. 

The dorsal branch of the foot bejars a series of rather short 
slender translucent bristles, very finely serrated (PI. X. fig. 6). 
The superior series of the ventral group have elongated tips ter- 
minating in a fine point (PI. X. fig. 6). The spiniferous rows 
are elevated on scale-hke piocesses, as in certain forms de- 
scribed in the ^ Porcupine ’ colh'ction, with the free edges 
finely pcctinatc*d. The shaft of these bristles is quite smooth, 
while the dilated terminal portion is marked by fine longitu- 
dinal lines. The foregoing are succeeded by a stouter series 
with shorter tips (PI. X. figs. 7 & 8). with only five or six 
conspicuous rows of spines, while tne tip enas in a stout 
slightly hooked point. The first of the series has a more 
slender point, ana with the others distinguish the species from 
Malragren’s N, Torelli, At the extreme ventral wge, again, 
a few slender bristles with finely tapered tips occur. 


Nemidta (?) Laiorenctij n. sp. 

In this form the scales are tolerably large and cover the back 
entirely, except anteriorly in the region of the fourth and fifth 
pairs. The segments number about 88. 

The head is elongated from before backwards, and the 
pointed anterior lobes diverge in a characteristic manner. The 
eyes are small — a pair situated near the posterior border, and 
a larger pair on the lateral region in front of the middle line. 
Tentacle somewhat slender. Palpi fumislied with Satinet 
clavate papillm. Tentacular and dorsal cirri with short cla- 
vate papillas. The short and tapering dorsal cirri scarcely 
reach the tip of the bristles. Tne ventral cirri seem to be 
smooth. 

^ TTie scales are somewhat ovoid, and nearly reach the poste*" 
rior extremity of the animal, wnich has two long tapering 
caudal styles. They are almost smooth, a very few minute 
papillae only occurring at wide interv^. Their nmahet 
appears to be about nfteon pairs. Four bristled segments 
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exiat between the posterior border of the last scale and the 
tail. 

The superior branch of the foot lias a scries of pellucid 
bristles, somewhat stouter on the whole than in N, canadensis^ 
and with bolder characters (PI. X. fig. 9). They are finely 
serrated towards the tip, a feature which attains much more 
development in the shorter and stouter forms than in N. cana- 
densis. The superior v(‘utral bristles have long tips with 
somewhat less iirominent rows than in N. canadensis ; and the 
end is less capillary, though it is finely pointed (PI. X. fig. 10). 
The jarger size of the bristles also in the sj^ecimens brings out 
the smooth portion at the tip more distinctly. The tips in the 
succeeding lonns are stout and sharply pointed, and the spined 
portion shorter and less j)rominent (Pl. X. fig. 11). The 
sabre-shaped tips of the latter an* prominent filatures. This 
and the foregoing agree in certain respects both with Enipo 
and Nemidiaj Malmgren. In regard to length of body they 
^proach the latter, which, however, he describes as eyeless. 
The dorsal cirri, again, in Enino are smeoth. In British spe- 
cimens which 1 have referrea to the latter there are a few 
peculiarly bifid bristles besides the forms mentioned by Malm- 

S en in the ventral group. In the foregoing Canadian examples 
e tips of all the bristh's are simple. 

Polynoe gaspkasis^ n. sp. 

Dredged in 100 to 212 fathoms off Anticosti and in various 
parts in 1872. A long and highly characteristic form, with 
mteen pairs of smooth scales, the first jiair only touching 
each other in the median line, the otlievs being separated by a 
considerable bare portion of the dorsum ; they are translucent, 
and slightly tiiiged of a brownish colour in spirit towards the 
inner border. The first pair are larger, and have their pigment 
more diffused though not more dense. In shaj)e the first pair 
are ovoid j and the rest maintain a similar outline, but gradually 
diminish m size. The fifteen scales occupy thirty-one bristled 
segments, the last occurring on the thirty-first. In a large 
speoimen there arc thirty-seven segments behind the lost 
ooale, each bearing a dorsal cirrus as in the cose of those in 
front without scales. 

The head is funiished with two ey<is placed some distance 
in front of the posterior border, and two (as usual, somewhat 
larger and wider apart) at the anterior border. Tentacle long, 
brownish, the colour being deepest just below the tapering tip, 
which is pale ; a very few slender papilte occur on this organ. 
Palpi also brownish, with pale tips, densely covered with 
short clavate papillae. Antennae snort, brownish, with pale 
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tapering tips, sparsely fiimiBhed with short clavate papillee. 
The tentacular and dorsal cirri have similar clavate processes ; 
and the latter extend rather beyond the extremi^ of the 
bristle^a. The ventral cirri have also a few small clavate 
papillae. The papilla at the inner end of the foot is some- 
what elongated. 

The feet arc well marke>d, though somewhat thick and short. 
The bristles of the dorsal tuft are short (PI. IX. figs. 14& 15). 
The ventral series consist of one kind, with a stout shaft and 
a siniple tip (PI. X. tigs. 12 & 13). There are comparatively 
few rows of spikes. The former figure is from the mid^e of 
the group, the latter from th(‘ superior border. The spine 
at the base of the smooth tip is well marked in the last 
mentioned. 

The family of the Aoo'tida' has no representative ; but four 
examples of the next, the Higalionidae, occur. The first is 
8th(*nela}H /iwmo7«,EhlerH, a northern species havii^ a very wide 
distribution, llie secotia is Letimra fetra^ona^ (Erst., which 
was met with in 1872 off* Cape Bosier in 110 fathoms on 
coarse sand and stones, and in 110 to 221 fathoms between 
Anticosti and the (xasp^ peninsula in 1873. The form is 
distinguished by its 8igalion-\i\iQ appearance; but the bristles 
of the feet have siujple tajiciing tips. The antennso are repre- 
sented by short processes at the side of the tentacle ; and no 
eyes arc visible in spirit-preparations. The scales ore pellucid* 
reniform, and fumiwiedwith mther long and nearly cylindrical 
papilla?, the tips of some of which are obscurely bind : the rest 
of the margin is smooth. The superior lolic of the toot beam 
long bristles with Wide rows of spikes, while the basal portion 
is smooth. A group of long papillas project from the Ufmer 
margin of the foot, and occasionally a few are obscurely bmd. 
Similar organs occur on the inferior lobe. The whole of the 
bristles of the latter have tapering filiform tips, with ajppa- 
rcntly a spiral series of markings. The shafts and tips oit the 
superior ventral series are, as usual, stouter than the inferior ; 
but the diminution is not qiiitc uniform, as a strong group 
occurs just above the most delicate ventral series. Tne ven- 
tral cirrus is well developed, but does not quite reach the tip 
of the foot. There are tl^ee ciliated pads on the dorsal edge 
below the branchial process. Another Leanitay wparently 
differing from any yet described, though allied to L. Thhmiy 
Mgrn., was procured in 1873 in 210 fathoms off the S.W. 
point of Anticosti. None of the examnles are complete ; bat 
it seems to attain a length of 2 or 3 inonea. 

The head is at once distinguished from h. lmvi$ of the ^ Por- 
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cupine ’ expedition (a ap^^ies ako having smooth scales) by 
the condition of the median tentacle, which with the other 
parts conform to the arrangement in L. tetragona. The scales 
are delicate, translucent, irregularly rounded in front, reniform 
posteriorljr, and perfectly smooth round the margin. The 
doisal bristles have, perhmis, more closely arranged rows of 
spikes than inZ. fcem. Trie inferior bristles (PI. X. fig. 14) 
have delicately tapered tips, with faint spiral indications in- 
ternally. The latter difter, ot course, according to the position 
in which they are viewed. The ventral einus is considerably 
longer than in Z. tetragona or Z. Umns ; and the digitate ap- 
pendages of the lobt‘S of the feet also differ from both. I)r. 
Malmgrcn states tliat his Z. Yhleni has distinct eyes, and 
adds that (with the exception of the smooth scales) it agrees 
with Z. tetragona, Ilis notice is so very brief that it is impos- 
sible to distinguish forms so closely related to each otner. 
The fourth species of the group is the common Phoht ininutay 
Fabr,, which has a wide range. 

Several remarks on the Annelida of the neighbouring 
shores of the United States have been made. Amongst others 
Dr. Stimpson, in his ^ Synopsis of the Fauna of (trand Manan 
in the Bay of Fundy,’ mentions Euphrosyne borealis, GBrst., 
Cryptonota ciirina^ n. sp., Lepidonota drrata^ (Erst., L, punc^ 
tataj (Erst., and Z. scahra^ (Eist. The second is probably a 
^inther* the next two are doubtful ; and the third is Nychia 
cirrosay Pallas. Dr. Leidy again, considers L, punctata of 
the former author to lie another species, which he terms Z. ar- 
madillo^ Bose; it has dilated cirri, with a black ring, but differs 
from Z. clam^ Mont., in having cilia on its scales. He also 
states that Stgalion mathildcey Aud. & Edw., is found on these 
shores ; but the figure of the head given (fig. 53, pi. xi.) shows 
the prominent median tentacle of a Sthenclaia ; so that some 
other form is meant. In his recent paper Prof. Verrill indi- 
cates Ilermione hystrizif) ” as formerly noted, and ^^Antino^ 
Sarei;^ Kbg. 

EXPLANATION OF THE PLATES t. 

Plate IX. 

Terminal portion of a dorsal bristle of Lagisea rari^nna^ytix, oooi- 
dentatis, x 210 diam. 

Fig, 2, Superior ventral bristle of the same species. X 00 diam. 


« Oontrib. &e. Marine Invert Fauna of Rhode Island, 1S65. 
t Uiriortunately the details in certain of the ffgures deviate from the 
ori^ik. 
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Fig, fl. Inferior ventral bristle, x 90 diam. 

Fig. 4. Develoni]^ bristle of the same form. X 210 diam. 

IfHg. 5. Dorsal oriatle of Malmgrmia Whiteavtm. X 700 diam. 

Fip. 0. Superior ventral bristle. X 700 diam. 

Jfip. 7. Inferior ventral bristle in chloride of calcium. X 700 diam. 

F%g. 8, One of the longer dorsal bristles of Eupdytioe occidunUdiB. X 860 
diam. 

0. One of the shorter dorsal bristles. X 360 diam. 

Fig. 10, Superior ventral bristle of the same species. X 360 diam. 

Fip. 1 1, Tip of another example.. X 700 diam. 

F^. 12. Tip of one of the next series. X 360 diam. 

Ftp. 13, ^'ip of one of the inferior ventral bristles, x 360 diam. 

Ftp. 1 4. Dorsal bristle of Polynoe gmp^tmu. X 360 diam. 

Fig. 16. Tip of another, showing the blunt termination. X 360 diam. 

Plate X. 

Ftp. ]. Dorsal bristle of Eupolynoe anticoxtmtais. x 210 diam. 

Ftp. 2. One of the shorter wrms. X 210 diam. 

Fp. 3. Huporior ventral bristle. X 210 diam. 

Ftg. 4. Interior ventral bristle X 210 diam. 

Fig. 6. Dorsal bristle of Nemidia (P) canadensiB. X 360 diam. 

Fp. 0. Superior ventral bristle, x 360 diam. 

Fg. 7. Tip of inferior ventral bristle, x 360 diam. 

Fg. 8. One of the same seen from behind. X 360 diam. 

Fip. 9. Dorsal bristle of Nemidia (?) Lawrencii, X 360 diam. 

Fg. 10. Superior ventral bristle, x 360 diam. 

Fp. 11. One of the lower ventral bristles. X 360 diam. 

Fp. 12. Ventral bristle of Folynoi guep^eneiB. X 360 diam. 

Fg. 13. Tip of another, with slight different characters. X 350 diam. 
Fg. 14. Ventral bristle of LeanSra xhleni (P), X 360 diam. 


XXXV, — On the Oeod^phago>u8 Coleoptera of New Zealand, 
By H. W. Bateh, f\L.S. 

[Concluded from p. 240.] 

Family Carabidm. 

Subfamily AmaoDJiCTTUNM, 

Triplosarus, nov. gen. 

Corpus breviter oblongum, subdopressum. Oapuit pone octtloe baud 
angustatum. Mavdihvdm edentatie, basi latse, apioe angustato et 
ourvatsD. Lahrum medio leviter emarginatum, angulis rotondatia. 
Mentum medio dento forti, aouto ; lobis extus valde rotondatia, 
apioe intuB acutis ; epilobiis baud oonspictiis. lAgada oblonga, 
apioe libera, reote trunoata ; paraglossia apioe mque trnnoatiSi 
longitudine ot latitudine liguhe ssquaUbus, Thorax traasversim 
quadratufi. JSlytra apioe obtuse rotundata^paulosinUata ; atriola 
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scuttillaris longa^ inter Btrias primam et secundam posita. Tihim 
setoscD ; anticas extus 5-8pinos(e. 

, Tani quatuor antoriores artieulis secundo ad quartum dilatatis, 
pedum antoriomm brevifisimi, intormedionim longiores oordati ; 
articulo quarto nullomudo lobato ; palmis ut in Amsodactyh dense 
broviter setoflis, planis ; articulo prime triangulari, subtus nudo. 

This genus differs from the other Anisodactylince in the 
form of its head and mandibles, which resemble those of Phar- 
ticosomusy Cratacanihu8^&ii,^^ but the eyesore rather promi- 
nent ; the sutuni S(‘parating the ^pistomc from the forehead is 
very sharply impressed, and has a short deep frontal foveole 
near each end. The paragloss^ arc lateral, and not placed 
behind the ligulo, as in other genera of the group. 

Tnphsarm fulvescens^ n. sp. 

T, ochraceo-fulvuB, subnitiduB, capito iboraceque interdum aeneo 
tinctns ; thoraoe antice rotundato, postico modice angustato, 
angulis posticis obtusis, basi utrinquo fovea lata, indistinote 
punctulata ; elytrifi in utroquo sexu scrieois ; interetitiis planis, 
tertio posiioe unipunctato, l^ong. 4-4 1 lin. iS 9 • 

Harpalua nov€t-txlmkd%(^, Castelnau, Trans. 11, Soc. Viet, pt. ii. vol. viii, 
P.194P 

Castelnau's description applies to the species as far as it 

S >es^xcept the size (5 lines). My specimens came from 
r. Henry Edwards (from Auckland?) and Mr. Fereday of 
Christchurch. 

Leoanoinerua IcUtmanns^ n. sp. 

L, ovatuB, piooo-fuBCUB, modioe nitidus ; partibus oris, antennis, 
pedibus, elytrorumque marginibus (postice dilatatis) fulvo- 
testaoeis; thorace transversim quadrato, vix postice angustato, 
angulis postiois rotundutis, supra basi Imvi baud foveato ; olytris 
ovatifl, convoxiB. 

cJ* . Tarsi quatuor anteriores artieulis Bocundo et tertio magnis, maz- 
ime dilatatis ; secundo sexnicirculari ; tertio paulo breviore, baud 
angUBtiore ; primo breviter triangulari ; quarto brevisBimo, lato, 
quam tertio paulo angustiore, nuUomodo lobato. 

Long. 2||( lin. d* • 

The form of this curious insect is that of an OdpUsrm^ the 
elytra being ovate (much broader than the thorax) and convex ; 
but the broad patolUform anterior and middle tarsi of the 
male, with their even, smooth brush-soles, show that it belongs 
to the Australian j^nus Lecam<m^irus (Cnaud.). It agrees m 
all other generic chaTacters with L, ; but the second 

tarsal joint is shorter and more semicircular, and the fourth is 
much broader. The elytra in the unique specimen are dark 
pitchy brown with fulvous lateral margins, not very well 
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defined, but widening much at the apex ; there is no puncture 
on the third interstice, and there is a short scutellar striole 
between the first and second stria*. The margins of the ventral 
segments are more or less fulvous. 

One example, from New Zealand. Obtained from the late 
Kev. Hamlet Clark’s collection. 

IfifphariHuc antarcticus. 

Harpalm mUarciicuSf Oastelnau, I e. p. 108. 

Christchurch {Mr. Fereday). 

Scarcely belongs to Ilypharpajr^ the hind tibiae of the male 
not being arcuated ; in facii*s‘ and m the long line bristles on 
the iniierside of the tibia*, with a row of hhort4*r spines on the 
outer side, it reseinblt»H tnat genus. Four joints of the four 
anterior tarsi of the male aie dilated, and smooth, brush-Hko, 
beneath. 

llypharpax aastralaaicp, 

Hmpaim au«trnlatn€Bf I)ej. Sp. iv. p. 88(1 

ITypharpax australis. 

Ilarpalut atutraha^ Dej. L c, p. 885. 

Botli these species are found in New Zealand, according to 
Kedlenbacher. 

Although only the female in each case was described by 
Dejcan, I think they belong to the genus Hypharpax, 

Subfamily Haupalinm. 

Euthenakus, nov. gen. 

Gen. Tachycelh similis. robusti, glabri; artioulo terminali 

fusiformi, versua apioem attenuato, apice leviter tranoato« 
Antenna robustiB; artioulo undoeimo multo lougiore, orasso, 
Mentum parvum, emargiuatione semicirculari, dente mediano pro** 
mmulo acuto. Limla coniea, oblonga, upioe libera bisetosa; para- 
glossis ipsa dupfo latioribus et multo longioribus, apioe late 
rotundatis. 

. Tarsi quatuor antoriores articulis quatuor valde dilatatis ; primo 
triangular! ; secundo ad quartum brovissimis ot latissimis ; quarto 
bilubo 1 omnibus laciniis argeutois longissimis vestitis. 

The insects on which this distinct new genus is founded 
resemble the Bradycelli and small StenolopM of the northern 
hemisiAcre. but arc widely different in the clothing of the 
four dilated palms of the male. This is unlike either the 
squamm arranged in pairs of the true Harpalida, or the even 
brush of short vertical hairs of the AnisodaxstyUnm^ but con* 
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si8t« of a few very long linear hair-Bcalea set obliquely on the 
broad palms and forming a broad fringe to the feet. The 

E arafflossfio also differ from those of the Harpali in being very 
road, not tapering to the apex, but broadly rounded. The 
frontal foveas of tlie head form short strins curving to the inn(*r 
margin of the eye. The thorax is quadrate. The elytra%re 
obtuse at the apex, with a strong siiiuation ; the scutellar 
striole is rudimentary between the first and second strije ; the 
third interstice has one puncture. The males have a hair}’^ 
fovea in the middle of the first ventral segment, like the 
TachycelU. 

Euthenariis hrevirolliSy n. sp. 

E. oblongus, fusco-fioneus ; elytris sabcupreis ; antoniiis bosi, palpis 
apice, genibuscjiio picoo-rufis; thoraco postioo pauluJum angustato, 
angnlis posticis obtusis fere roiiindatis, fovea utrinque lata sparsim 
punctulata ; elytris acute striatis, interstitiis plaiiis. liOng. 24 
lin. cf 9 * 

Lake Coleridge : under stones in dry lagoon ( C. Af, Wake-’ 
field, Esq.). 

Immature specimens have testaceous-yellow legs and {mle 
under surface of body ; but the dark Irassy colour of thi‘ Iiead 
and thorax and cupreous elytra remain in all the numerous 
individuals sent. The hind angles of the thorax are distinct 
in some examples and perfectly rounded off in others ; the 
basal fovesB also vary in the amount of punctuation, which is 
always rather coarse. 

Euihenarus jmncfirollis, n. sp. 

E. oblongus, fusco-piceus ajuoo tinctus vel ciipreo-BeneuB ; antonnis 
basi, palpis bosi et apice, pedibus (femoribus interdum exceptis) 
rofo-piceis ; tborooc longioro, postice subsinualim paulo angustato, 
angulis postiois fere rectis, fovea basali grosso punctata ; elytris 
apice fortiter sinuatis, subtruncatis. Long. 22 lin. cf $ . 

Apparently distinct from E. brevicollis, although similar 
in size and coloration. It is decidedly slenderer, with longej- 
thorax, the posterior narrowing of which is slightly incurved 
and the hina angles more distinct. The generm colour is less 
metallic ; and the side rims of the thorax are pale, which is 
Bometimes the case with E. hrevtcollta. A better distinction 
is the more transverse and stronger sinuation of the apex of 
the cl 3 rtra, the edges external to the sinuation being more 
flattened out ; they are finely and sharply striated in the same 
manner. 

Auckland. Several examples from Mr. Lawson and Mr. 
H. Edwards. • 
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Subfamily Tmmcbinm, 

Oopierm rotundicoUu^ White, Voy. Ereb. & Terr., Ins. p. 6. 
Bay of Islands, 

&dpteru8 kevicollisj Bates, Entom. Monthly Mag. vol. viii. 
1871, p. 14. 

New Zealand ; precise locality unknown. 

Two other species of this genus arc described from the 
Falkland Islancls. 

It is very easy to confound this genus with TxopopieniSj 
Iwlongiiig to a (juite difft^reut subfamily, tlui resemblance 
in general form between the two being very great. 


Subfamily Bembidiinm. 

Tachys antarctfem^ n. sp, 

T. oblongo-ovaius, convexua, tostacoo-rufus, uitidus, palpis pedibus- 
quo flavo-testa(‘ei8 ; capito fovois frontolibus magnb, profaudis, 
interspatio elongate, eonrexo : thoraco subcordato, lateribus antioe 
valde rotundatis, post medium sinuatim angustato, angulis posttda 
productis acutis ; supra antico convexo, postico trausvorsim de« 
prosso, utrinque foveolato, hevi : elytris ovatis, humeris rotuudatiji 
utrinque stiiia 3 propo suturam, fortiter improssis, subpunctatia ; 
interstitio tertio bipunctato. Long. I lin. 

In form intermediate between T. kcBmorrhotdalu^ Dj., and 
T, globulus j Dj. As convex as the latter, but much more 
slender, the thorax especially being narrower (much narrower 
than the elytra), more cordiform. and the el^a more ovate 
and rounded at the shoulders. The antennas are wanting in 
both my specimens. 

Auckland ? {H, Edwards j Esq.). 

Befniidium {Peryphm) maorinum. Bates, Entom. Monthly 
Mag. iv. p. 56 (1867). 

Christchurch (ilfr. Fereday). 

Bembidium {Peryphus) charile^ Bates, 1. c. p. 79. 
Christchurch {Mr. Feredayy 

I have not again reived either of the above species. They 
form a distinct section, near Peryphus^ distinguished by the 
setiferouB punctures of the fifth as well as the third interstice 
of the elytra. In form they closely resemble the European 
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B, ecnee ; but the thorax ia smaller and still more cordate 
(similar to that of the Lopha section). The frontal fiiiTows 
are deej), and reach to the level of the hind marrin of the eyes. 
The fovea of the hind angles of the thorax lias no carina 
exterior to it. The anterior tarsi of the male have only the 
basal joint dilated, parallelogrammical, as in Peryphus equee, 

Bemhidium rotundicoHe^ n. sp. 

B, nihtico Rimilis, euj>roo-®neum, nitidum : antonnis basi pedibus- 
quo pieeo-rufiB; clytris utrinquo verwuR apicem, ipRoque spice 
navo-ti^Rtaceis ; thorace fortiter rofinidato, baai ungusta, margini- 
bus angufitis, postioo nullomodo explanatw, angulis posticis vix 
conspicuis, fovea parva juxta angulum lepvi; elytris punctato- 
striatis, extus et apico miiiuh impressiB, interstiliiepauloconvexis, 
tertio bipunctato. Long. 1 lin. tS . 

^ . Tarsi antici articuliR duobus dilatatis, apicc obliquis et fortiter 
intus productis. 

Differs from the section to which /?. niloticim belongs by 
the very naiTOw margins to the thorax, not explanated behind, 
and with obtuse hind angles ; the sides of the thorax are very 
strongly rounded, but the base is much narrower than the 
apex : the apical angles are not at all conspicuous. 

Late Coleridge ; imdiu- stones in a dry lagoon ((7. M, Wake^- 
field j Esq,), 

Subfamily AcTEmNTciiiNjs. 

Actenonyx hemhidioXdeey White, L c. p. 2 (1846), 

SphaUax peryphfM^Sy Bates, Ent. Monthly Mag. iv. p. 56 (1807). 
Christchurch (ZZ. W, Fereday^ Esq,), 

White’s description omits all the essential characters of 
this curious Carabid, and is so vague that there are no means 
of identifying it without reference to the type. I have seen a 
specimen so named in the British Museum, which quite agrees 
with Sphallax peryphoHdes, The extraordinaiy form of the 
and other cnaracters,'‘nece8sitate the formation of a new 
smrfamily for the insect, which will range near the Oc&i- 
canthinof. 

Subfamily ScoFomNjB, 

Seopodes fbsaulattuf. 

DromtiM (1) foBstdatua, Bbuioh. Voy. P61e Slid, iv, p, 0, t. iii. f, 16. 
ParibUpUM elaphn^Sy Bedtenb. Beise Novara, Ool, p. 21, t i. f. 9. 

Blanchard’s description accords exceedingly well with a 
species apparently common at Auckland, with the exception 
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that no mention is made of the prominent eyes ; this omis- 
sion, however, is supplied to some extent by his figure. 
Auckland. Both from Mr. IT, Edwards and Mr. Lawson. 
A well-preserved sjiecimen, rather larger than usual, agrees 
exactly with Bedtenbachor’s description, 

Scoj)o(fes elaph ro ides, 

HeUeotrechus elaphro\de^^ White, 1. c. p. 5, t. i. f. 6. 

Larger than tlie preceding (2^ lines), and differing besides 
in being deep black,” fosmhtns being silky seneous j the 
legs are “yellow, with miAdle of femora and the tips with a 
brownish band.” 


Scopodes atprrimuSj n, sp. 

8. magis elongatus, graoilior, toto insccto serioeo-nigor ; thorace 
angustiore, ab angulo antcrioro usque basin roete angustato, supra 
subtiliter sirigoao sed nitido ; elytris striis lutis paulo undulatis, 
impunctaiis, foreis tribus magnis prope suturam altcrisqne irregu- 
laribuH versus apioem. Long. 2-2^ lin. 

Distinguished from H, fossulatm and from all the Australian 
species known to me (nine in number) by the form of the 
tnorax — ^rather narrow, with slightly prominent antero-lateral 
angles, and witliout trace of posterior angle, the lateral margin 
being rounded off to the base ; the surface is rather faintly 
transversely strigose and shining. 

Two examples from Mr. 11. Edwards (Auckland), and one 
from Christchurch (Mr, Fereday). 

Subfamily Coptodjsbiwjb, 

AgonochiU hinctata, 

Lehia hinotata^ White, I, c. p. 2. 

Ootnelma bmotata^ Blanch. Voy. P61o Sad, iv. p. 12 (1858), 

Agonochila hmotata^ Chaud. Bull. Mow. (1848^. 

Ooptodera (Ag<mochila) antspodumy Bates, Ent Monthly Mag. iv. (1867), 
p. 78. 

Sarcihroerqns himtala^ Redtenb. Raise Novara, Ooleop. p. 7. 
Christchurch. 


Subfamily Cjzzmmyx. 

Demetrida linedla^ White, Zool. Ereb, & Terr., Ins. 
p. 2, t. i. f. 3. 

Port Nicholson. 

Demetrida naeuta, White, f. c. p. 2* 
Auckland (JET. Edwards^ Esq,). 
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Demetrida picea, 

DtntiHrida ptcea, OHaud. Bull. Moac. 1848, i. p. 77 ; Ann. Soc. Ent. 
Bclg. tome xv. p. 106 (1872). 

Cfpmmd%6 a\i8tralviy Hotubr. & Jacq. Vtw. P6lo Sud, Zool. t. i. f. 7 (1842 F). 

(^mindis Duffmhttchiiy White, llieffenb. New Zeal. vol. ii p. 273 
(1848) ; Blanch. Voy. Pdle Sud, Zool. iv. (1863). 

Christchurch {Mr. Fereday). 

Ohaudoir’s name must remain for this species, according to 
the rule that the first unoccupied name accompanied by a 
description takes the priority. The figure in the ^ Voyage au 
P6le Dud ’ was published eleven years before tlve description, 
and was erroneously lettered G. australiH^ not being the 0 . 
auatralia of Dejcan. Blanchard himself corrected this error in 
1833; but long before that date Chnudoir’s excellent description 
had appe.ared. White’s name was simply given (without 
description) to the above-mentioned figure, in place of the 
erroneous C. aufstralis. 

Specica of dovhtful position. 

Pedahpia novw zelandim, Castelnau, 1. c. p. 154. 


XXXVI. — Remarks on Mr. If. J. Carter^ s Letter to Prof. Kiny 
on the Structure of the so-called Eozoon canadense. By 
William B. Carpenter, M.D., LL.D., F.K.S., Corre- 
sponding Member of the Institute of France. 

The well-merited reputation which Mr. Carter has gained by 
his researches on Sponges and Foraminifera will doubtless 
to his decided expression of opinion against the Forami- 
nifaral character of tlio (so*called) Eozoon canadense a very 
considerable weight with those naturalists who regard the 
question as still sub iudice. 

Had Mr. Carter (whose additions to our knowledge of the 
minute structure of certain types of Foraminifera are estimated 
by no one more highly than myself) pronounced this 
minion after a careful study of what has oeen written in 
favour of the Foraminifcral cnaracter of Eozoon^ and after an 
examination of the pieces juatijlcati'im therein referred to, 1 
should have respect^ it, however different from my own, as 
that of an able investigator who has the fullest right both to 
form and to publish his judgment, and should not have troubled 
the scientific public witli any further discussion of the ques- 
tion at issue. 

Ann. its Mag. N. U. Ser. 4. Vol. xiii. 


20 
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But that the readers of Mr. Carter’s letter may form a right 
estimate of the value of his ^ronunciamentOy they ought to be 
aware of the following facts : — 

1. Mr. Carter, as 1 learn from himself, has not read any 
thing that lias been written upon the opposite side of the 
question. 

2. Mr. Carter’s ideas of Foraminiferal structure are based, 
not upon a comprehensive survey of the entire groxm, but upon 
that of tlie small number of types he has himself examined. 
This is clear from the fact that his definitions (pp. 191, 192) 
apply only to a certain section of the Vitreous or “ perforate ” 
Order, and exclude the Porcellanous and the Arenaceous 
Orders — ^the first of them uniformly imperforate,” the second 
generally so. 

3. Mr. f’arter’a knowledge of Eozoon is avowedly confined 
to that which he has derived from the examination of the spe- 
cimens sent to him by Prof. King. If he had asked me to 
show him the chief results I obtained from a study of the large 
mass of material put into my hands by Sir Wm. Logan, 
which occupied nearly 'my whole time (during slow conva- 
lescence from a severe illness) for a space of two months, I 
should have most gladly done so ; and I feel sure that 1 should 
at any rate have demonstrated to him that there is a groat 
deal more to be said in favour of the Foraminiferal nature of 


Eozoon than he has at present any idea of. 

Hence Mr. Carter’s affirmation, that the opinion of those 
from whom he differs on this question has no other basis than 

the wildest conjecture^” and his imputation to them of inca- 
pacity to distinguish things as different from each other as 
the legs of a table are from the legs of a quadruped,” are to 
be considered simply as specimens of a new method and lan- 
raage. which, after Prof, Huxley 1 mav term Oarierese. 
Whetlicr its general adoption will be good for the progress of 
Science^ may be an open question : I will give an example of 
its application. 

Geologists who have worked over the Greensand near Cam- 
bridge, have met with spherical bodies varying from the shoe 
of a marble to that of a small cricket-hall ; which, I loam from 
Prof. Kamsay, they were accustomed to kick about as inoiv 
ganic concretions, without the smallest idea of their organic 
origin. The discovery by Prof. Morris, however, of a non- 
inffltrated specimen, led me to examine the internal stracture 
of these solid balls ; and this examination brought me to the 
knowledge of the entirely new and, in many pimculars, ono- 


• call a man an Atheist, in Hecordese, simply means that you 
<ion’t agree with him.” 
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mabme type of Foraminiferal structure, formed by the cemcii- 
tation of sand-^ains in concentric snheros. which I have de- 
scribed under me name Parkeria (rhil. Trans. 1809). But 
as this type does not happen to conform to Mr, Carter’s pn*.- 
conception of a Foraminifer, and as lie might examine one or 
more of the silicified balls without finding any indication of 
organic structure, the principle on which he lias acted in re- 

f ard to Eozoon woula justify him in asserting that nothing 
ut the wildest conjecture ” could make it out to be Fora- 
miniferal, for that “ its structure docs not bear so much resem- 
blance to that of a foraminiferous test as the legs of a table to 
those of a quadruped.” Now it so happens tliat every con- 
clusion I had drawn from the careful study of the best-pre-- 
served specimens of Parkeria has been fully confinned, and 
ita anomalies explained, by the discovery, in our Deep-sea 
dredgings, of a living Arenaceous Foraminifer (with the 
animal m it), whose structure conforms, in all essential par- 
ticulars, to that of Parkeria. 1 may fairly, then, apply Mr. 
Carter’s words to his own method, and say that, if such be the 
grounds on which geological infereifcos are established, the 
sooner they are abandoned the better for geology, the worse 
for sensationalism.” 

Those whose knowledge of Foraminifera ranges over the 
entire group as at present known, have the most unlimited 
belief in its possibilities ; ” and it has thus come to pass that 
they accept the Foraminiferal character of the Eozoon^ on the 
basis of the large number of parallelmm which its structure 
presents to that of existing types, notwithstanding some dif- 
fer enceSy which they regard as comparatively non-essential. 

To say nothing of my collahorateursy Mr. W. K, Parker, 
Prof. T. Rupert Jones, and Mr. H. B. Brady, whose opinions^ 
may be thought to have been personally influenced oy my 
own, I may cite the judgment recently given by the late Prof. 
Max Schultzo not long before his lamented death^ as that of 
an entirely unprejudiced and fully competent third party,” 
whose opinion even Mr. Carter is l^und to respect, on account 
not only of his well-known profound mastery of Zoology 
generally, but of his special knowledge of Foraminifera — ^his 
admirable Treatise ^Ueber den Organismus derPolythalamien ’ 
havi^ been referred to in my ^Introduction to the Study of 
tibie loraminifera ’ (1862) as among the most important of 
recent contributions to our knowledge of the organization and 
life-history ” of the group. In the spring of last yean Prof. 
Sohultze requested me to send him some specimens oi mzooriy 
in order that he might form his own judgment of its nature, 
at the same time stating the general opinion among German 
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geologists to be adverse to its organic character. In respofm^ 
1 forwarded to him two specimens — one a transparent section 
tahon from tht^ same block as that which furnished the section 
examined by Mr. Carter, the other a decalcified slice. Sub- 
scfjucntly, at his request, I sent him the largest specimen of 
Eozoon 1 could spore en bloCy that he might make preparations 
for bimsolf. The result of his examination of these specimens 
was to satisfy him coimleteli/ of the Foraminiferal character of 
Eozoon This conclusion was formvd without any “ verbal 
arguments ” or prolonged disputations,” but on the basis of 
Prof. Schultzc’s own actual comparison of specimens ” of 
Eozoon willi specimens of recent Foraminifera — the former 
showing the vciy stnxetures which Mr. Carter could not find in 
the specimens he examined, and the latter exhibiting those 

! )rcci8c parallelisms whicli the recent types referred to by Mr. 
^Jartcr do not furnish. 

I shall now briefly state what these parallelisms are. 

1. Large masses of rock occur in the Laurentians of 
Canada, in which there Is a very regular alternation of lamcUcD 
of Carbonate of Lime (sometimes replaced bjr Dolomite) with 
lamcll® of Serpentine or some other Magnesian Silicate, often 
to the number of fifty or more. For this alternation, such 
eminent Petrologists as Dr. Sterry Hunt and Mr. Sorby have 
expressed their inability to account on any known principles 
of Mineralogical formation; on the other hand, it becomes 
perfectly intelligible when we view the calcareous lamellss as 
having been successively fonnedby the growth of a Foramini- 
feral sliell, and the serpentinous lamellm as having been sub- 
sequently produced by the replacement of the saixsodio body 
%rliich occupied its cavities by a deposit of serpentine or some 
other silicate ; for such replacement is going on cU the present 
time^ so as to furnish us with internal casts of various 

brought up by dredging fK>m the ordinary sea-bottom-— 
these internal casts giving us (when the calcareous shell is 
dissolved away by duute acid) the perfect models, not merely 
of the segments of the sarcodic body, but also of the sareodic 
rainiflcatioiis of the canal-system, ana even, in some instances, 
of the sarcodic threads filling the minute tubuli of the ehell- 
wall. Even so, when the calcareous lameUfB of JSknmn 

• Koferrintf to the fectiona I had sent him, Prof. Max Scholtse said, in 
a loiter dated Aupf. 10, 1870, *^Some points are very diMeult to settle; 
hut the or^nic structure cannot he douhtfixl*’* And alter maldiig his 
own investip^tion on the piece I had subsequently sent to him, he sidd, 
in a letter dated Nov. 16, 1873, ** In the last number of the ^ Ooniptef 
Rondiis * of the Association of Wiesbaden, t gave a short extract of my 
researches on Eozoon, quite accordant with yours.’’ A txanriaflioii of this 
report will he found iu p. 324. 
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hftre been diasolved awi^, we^||||gg such a Bor{>entinous 
&brio as is represented in ng. 1 ; ig||feich we recognize tiiose 
general featura of conformity to theForaminiferal type which 


Fig. 1. 



Structure of Eozoim ranadviute. 


were first pointed out by Professor Ehrenberg as exliibited in 
tlie^ Qreen-sands of various Geological periods, with details 
which accord most remarkably with those of particular typos. 

2. Although, in its indefinite zoophytic mode of growth, 
Eozoon difierod from the NummuUtca and Orbitoides to which 
Mr. Carter refers, yet it agrees with Pdlytrema^j a type which 
was formerly described as a Millenore, but whicn I have 
shown to be a wildly-growing Rotalian, Further, in its im- 
perfect segmentation, only interrupted occasionally by a com- 
plete chamber-partition, it agrees with Carnenteria^^ another 
J^talian ; my description of which, as of the preceding, and* 
my references to them in my account of Eozooiiy it is of course 
only consistent in Mr. Carter to ignore, on his principle of not 
readily any thine on the other side. 

8.^ The general plan of the Calcareous fabric, as wo should 
see it if we could dissolve out the Serpentine, is shown in 
fig* 2| which was constructed from sections in my possession 
by the conscientious and intelligent draughtsman Mr. George 
West, to whom I was indebted for those admirable constructive 
representations of various types of recent Foraminifera whose 
accuracy no one has ever challenged}. This shows the suc- 

s Introduotion to the Study of Fomminifera. p. 286. 

t Op. eit. p. 180. 

} A most remarkable proof of this accuracy was afforded by the 
that Mr. G. West's reconstruction of the complicated canal-system of 
Mydtmdla Q Introduction to the Study of the Forammifera,’ pL xvi. 
fig. 1) was made four years before I obtained the internal cast (tig*. 9), 
umicn verified it to the minutest particular. 
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cossivc storiea of chambers (a* a*, a^ A*), the chambers of 
one story usually opening hito one another like apartments 
en suite^ but being occasionally divided by complete septa 
traversed by passages, as at h h. Each chamber is enclosed 
in a chamber-wa]|,*n n, which, when well preservexl, alike 
in sections and in internal casts, exhibits a fine immmuline 
tabulation, generally perpendicular in its direction, but fre- 
quently presenting exactly those varieties which 1 have figured 
and described in the tabulation of the recent OpercuUna. I 
freely adtnit that there are two anomalies in the arrangement 
of this tubulated chambcr-uall : — first, that it rovers the floor, 
resting on the preformed intermediate skeleton, as well as 
forms the ceiling ; and, second, that its tabulation is sometimes 
horizontal. But looking to the wonderful variability of the 
Foraniiniferal type, and the number of the parallelisms exhi- 
bited in the calcareous structure here represented to the known 

Fi- 2 


3f 
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forms of Foraminiferal organization, 1 ask whetlier, in the 
face of the continual discovery of far more strange anomalies 
(as in the case of Parkeria)^ these entitle any one to afllrm 
that this structure is a mere pseudomoiph. If the accura^ 
of tliat representation is questioned or denied, I have simply 
to say that I can prove it to any one who will examine the 
arations in my possession. 

The “ intermediate skeleton ” (fig. 2, c c) precisely 
corresponds in its disposition, and in the distribution of tike 
canal-systcm (e) which traverses its thicker layers, with the 
intermediate skeleton of Calcarina^ another iyjpe rally eluci- 
dated by me, to which Mr. Carter makes no reference j and 
there is this further very curious oorrespondenee — that the 
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canal^^stem oririnates, not directly from the chambers, but. 
aa in (Jalcarina^ from a set of sinuses outside the tubulated 
chamber-wall. Now Mr. Garter seems to suppose that Dr. 
Dawson, and all those who agree with him in this identifi- 
cation (which Dr. Dawson first made ty comparison with 
specimens of Calcar fna he had received from myself), have 
l)een so green ” as never to have thought of the probability 
that the so-called canal-system may be nothing else than 
dendrites of glauconite. This hypothesis has from the first 
been present to our minds, as Mr. Garter would have seen if 
he had read the memoirs which he has thought fit to ignore. 
And, not to mention other reasons, I may state two, which 
perfectly satisfy Mr. Sorby (the most eminent authority on 
micro-minoralo]^) that they cann<)t be thus accounted for. 
First, these dendrites usually pass directly across the cleavage- 
planes of the calcareous shell, between which, if they were 
infiltrations, they would be almost certain to spread. Second 
(and this is, to my mind, still more conclusive), that minuter 
part of the canaUcular system which is only to be discerned 
in the very transparent calcite by a careful management of the 
light (ana which Mr, Carter has obviously not recognized), is 
not injiltraied toith any foreign mineral at all ; but is simply 
filled up with calcite, disposed in the same crystalline axis 
with that of the shell itself as is the case in the consolidated 
calcareous network of the fossil spines of Echiniday the stems 
of Crinoideay and the like. An experience of thirty-five 
years, extending over a wide range of Micro-pal®ontological 
inauiry, has given me, I venture to think, some special apti- 
tuae for recognizing Organic structure when I see it ; and I 
never saw, in any tossil whatever, more distinct evidences of 
organic structure, than ore to bo seen in these finer ramifica- 
tions of the canal-system of Eozoony which are far more distinct 
than is the tubulation of any but the best-preserved fossil 
Nummulites. 

I do not pretend to affirm that the doctrine of the Forami- 
niferal nature of Eozoon can be proved in the demonstrative 
sense. But I do affirm that the convergence of a number of 
separeUe and independent probabilities^ all accordant with that 
hypothesis, while a separate explanation must be invent^ for 
eiMm of them on any other hjrpothesis, gives it that high pro* 
bcAiUty on which we rest in the ordinary affairs of life, in the 
verdicts of juries, and in the interpretation of Geological 
phenomena generally. 

To any one who calls in question the evidentiary facts I 
have adduced| I simply say Come and see.’^ I cannot be 
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expected to trust out of ray possession valuable preparations, 
which, if lost or injured, I might never be able to replace. 
But I am quite willing to give time and trouble to enable 
those who wish to make the comparison of the actual speci- 
mens ” for thcmselvps. to do so, without any verbal argu- 
ments ” or “ prolongea disputations.” 

If the so-called Eozoon bo really an Organic structure, 
whether Foraminifcral or any thing elst*, it is time that it shoulcl 
be generally acknowledged as such. But if it can be shown to 
be a Mineral pseudomorph, I quite agree with Mr. Carter that 
the sooner it is exploded as a sham, the better it will be for 
Geology. 1 trust that my scientific career has given sufficient 
evidence of my having loved tmth licttcr than system,” to 
justify my assertion that 1 shall be quite ready to surrender 
it, if I can be proved to be mistaken (as I have been before 
now) by the examination of my own specimens, and that I 
shall even thank any one who will set mo right. No one, 
however, of the many eminent scientific men who have ex- 
amined and compared these specimens, has as yet pointed out 
to me any error m mv interpretation of the appe^nces they 
present; and nearly all of them have expressed their unreserved 
acceptance of it. 


XXX VTI . — On the Arrangement of Sponges. 

By Dr. J. E. Qrat, F.R.S. &c. 

1 PKOPOSED an arrangement of sponges in the ^ Proc. Zool. 
Soc.’ 1867, p. 502, of which I suggested a modification in the 
‘Ann. & Mag. Nat. Hist.’ 1868, i. p. 165, and 1872. ix. p. 440, 
and especially in a paper which 1 wrote on the division of the 
spicules of sponges into types (Ann, & Mag. Nat. Hist. 1878, 
xii. p. 203). 

Tne continued study of the structure of sponges and of their 
spicules has induced me to propose an alteration in their 
arr^gement, as a sequel to the last quoted paper, which I 
believe will m^e it more natural and facilitate their study. 

I would divide the Porifera, or sponges, into four 
orders : — 

Order I. Abenosponou (Ann. & Mag. Nat. Hist. 1872, ix. 
p. 448, enlarged). The sponges strengthened by particles 
of sand, fragments of spicules, and other siliceous bo^es, 
which they collect from the sea. 

Order II. Thaiassosponqia (Ann. & Hag. Net. Hist. 1872, 
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ix. p. 446). Tho sponge olive, formed of a fleshy or 
horny skeleton, and strengthened by regular siliceous 
spicules which are secreted by it ; ovisacs membranaceous, 
scattered in the substance of the sponge. 

Order III. Potamosponoia (Ann. & Mag. Nat. Hist. 1872. 
ix. p, 461). The sponge green; skeleton strengthenea 
by regular siliceous spicules; ovisatjs cartilaginous, 
strengthened by fusiform or birotatc siliceous spicules. 
(Sec the divisions proposed in the ^ Annals ’ above quoted, 
p. 461.) 

Order IV. Calcisponqia. The sponge strengthened by 
regular calcareous, generally threc-rayed, spicules. 

Order 1. AREJsrosroNaiA. 

The sponges of this order, which vary in sliape from being 
discoidal, massive, to dendroidal, are peculiar for collecting 
together th(* sand or fragments of spicules, which arc abundant 
at the bottom of the sea, for the purpose of giving strength 
and consistenct' to their structure ; and these answer th(». same 
purpose as the siliceous or calcareous spicules which are 
secreted by the other marine and freshwater siiongcjs. The 
quantity of horny matter covering the sand, and the quantity 
of sand enclosed by it, are very different in the different species 
of these sponges. It sometimes forms a thick, fibrous, homy 
skeleton, with only a single layer of sand in the centre of tho 
fibre ; and in some species this sand is only foimd in the 
thicker part of the homy skeleton. In other species the sponge 
seems entirely formed of sand merely kept together by a thin 
coat of homy matter. 

In the arrangement I proposed in 1867 I placed the sponges 
of this group in two families, Dysideidte and Xenospongiadee. 
placing the latter family in a subsection which I called sand 
sponges (Arenospongiadao), and the other family with the 
Oeratospongia. nut more mature consideration has induced 
me to increase tho suborder Arenospongia and put them 
together ; for it is a very important element in the ooconomy of 
the animal that one family collects together the ready formed 
siliceous bodies, and tlie otlier secretes the siliceous or C£d- 
careouB spicula by which tho body of the sponge is strength- 
ened. 

This order consists of two families 

1. Zenespongiato. 

Sponges discoidal^ strengthened with irregularly placed sand 
and fragments of spicules. 
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2. Djtideids. 

Sponges massive or dendroidal, formed of fibres constituting 
a more or less thick coat to the more or less abundant sand or 
fragments of spicules contained in their centre. 

UysideamdiHaltspongia^ Bowerbank, Proc, Zool. Soc. 1872, 
t. vi. 

The Xenospongiadaj are peculiar for having a series of very 
slender diverging filiform spicules on the circumference, and 
pencils of similar spicules on the mouth of the oscules on the 
upper surface of th(' disk, which appear very different from 
the ^cules of other 8|)onges l)oth in stnicture and position ; 
and r am not aware that they have been observed in Dysideida*. 
Some of the calcareous sponges have the oscule similarly 
fringed or beard(‘d. 

Order II, Thalassospongi A. 

This is a very large and numerous group of sponges, cha- 
racterized by their secreting the siliceous spicules by which 
their body is almost universally strengthened ; but tlie number * 
and form of the spicules very greatly vary in the different 
kinds. In some, as in the coral-sponges, the body is almost 
entirtdy formed of spicules which are united together by a 
deposit of siliceous matter on their surface, forming the whole 
into a hard siliceous coralloid body ; in others uie sponges 
merely form a homy skeleton, containing one or more senes 
of spicules in its central line. 1 am inclined to place the 
genus Spongia^ which is formed entirely of a homy skeleton 
without axQT spicules, as an aberrant or abnormal form of this 
order, though perhaps we may find, when the habit andi 
structure of these bodies are more known, that some species of 
trae sponges (Sponaia) arc aberrant sand-sponges which do 
not collect sand, and other species are aberrant spicular sponges 
that do not secrete spicules. 

The Thalassospongiamay bo divided into various suborders 
according to the raicules which they secrete, and whether they 
secrete spicules ot all, of one^ or of two or more of the types 
of spicules which I described in the ^ Ann, & Mag. Nat, Hist’ 
1873, xii. p. 208. 

The sponges are all provided with more or less abundant 
simple Bubcylindrical spicules, which may be regarded as the 
basis of their skeleton ; but some have spicules of one or more 
of the other lypes added to them ; and I am inclined to divide 
them into suoorders according to the various types of spicules 
by which their body is strengttiened ; and they olElen have free 
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gpiculea scattered in the sarcode, which are generally of a small 
size and uniform shape, and arc characteristic of each suborder. 
Thus they are hamate unilateral in the Hamispongia, sex- 
radiate in the Sexradiatospongia, and stellate muuiradiate, in 
the form of spicular spherules, in the Quinaueradiato group. 

In the division of the marine sponges, like other natural 
bodies, into suborders or types the characters of the orders 
given are those of the general mass of species belonging to it ; 
but there occur genera or fainilies that have most of the 
characters of tlie suborder or family but want the essential 
character of the group— as the genus Spang fa^ which belongs 
to the order Thalassospongia, but wants the characteristic 
siliceous spicules. In the same manner Placospongia has the 
spherical spicules of the quinqueradiate sponges, but appears to 
he without the quinqueradiate spicules ; and the Chondrillada^ 
have the many-raym spicules of the same suborder, but also 
want the five-rayed spicules — these groups being what Mr. 
MacLeay called aberrant types.” 

^ Suborder I. Leiospongia. 

The sponges only strengthened by simple, elongate, sub- 
cylindrical, fusiform spicules, tapering at each end, or enlarged, 
club-shaped, or capitate at one or both ends. This suborder is 
without spicules ot the sexraJiate or quinqueradiate types, or 
the free spicules peculiar to each. 

This suborder contains many species, and requires much 
study to make out its structure, which I am glad to say 
Mr. Carter is bestowing upon it. 

It contains : — 

1. The Syberispongtaj which are massive, with inosculating 

areolar cavities terminating in a vent on the surface — as 
SuheriUdee and Raphiophoridm (^Annals,’ 1 . c. p. 447). 

2. The Keratospongiaj with a skeleton formed of reticulated 

homy fibres having one or more series of spicules in the 
central line — as Chalinidm^ Phakelliadce^ HaUchondriadcBj 
and PolymaatidcB. 

S* The OphUtoopmguL^ with a skeleton like the Keratospongia, 
but with diverging spicules on its outer surface — as 
p Annals,’ 1. c. p. 447). 

Suborder II. Hamispongia (Ann. & Mag. Nat. Hist. 
1872, ix. p. 448). 

Sponges with unilateral spicules, which are curved at each 
end, ana either subcylindrim or more or less expanded, in 
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addition to the fusiform, clavate, or capitate spicules of the 
former suborder. 

This suborder consists of the family Esperiades (Proc. Zooll 
Soc. 1867, pp. 502, 632), except the genus Carteria^ which 
proves to be a scxradiatc sponge. Some genera have only 
the bihamate spicules ; but m general they have bihamate and 
contorted spicules. 

In the ^Ann. & Mag, Nat. Hist.’ (/. r.) I divided this sub- 
order into four families — Esperiadje, Desmacidonidaj, Hama- 
caiithidai, and Gelliadas. 

Suborder III. SEXRAnrATOSPomiiA. 

Sponges with spicules of the sexradiate type, in combinatioti 
with the simple spicules of the Leiospongia. 

This suborner agrees with the Ilexactinellidae of Mr. Carter, 
so well described in the ^Ann. & Mag. Nat. Hist.’ 1873, xii. 
p. 357, excluding the genus ITyahneina^ and adding to it the 
genus Oarteria^ which Mr. Carter partly describes and figures 
under the name of Hyahnenia. 

In the paper in the ^ Proc. Zool. Soc.’ for 1867 I formed the ^ 
order Coralliospongia, and in the ^Ann. & Mag. Nat. Hist.’ 
1872, ix. p. 447, 1 considered ^‘the hexaradiate spicules the 
essential character of the order” (seep. 449). It has since 
been found to contain a series of sponges which belong to the 
quinqueradiate type and are placed separate by Mr. (Jarter, a 
correction which 1 gladly acknowledge and adopt. 

The radiating spicules which form the skeleton of the body 
are frequently of large size, and are modified in form accora- 
ing to tne position which they occupy in the body. The lateral 
rays in |)erfectly developed spicules arc generally equal ; but 
at other times one or more ot the rays are only partially de- 
veloped. The shaft or central axis is frequently elongate, 
much longer than the lateral rays ; but when the spicules are 
on the sunace of the sponge the outer end of the shaft is more 
or less imperfectly developed, sometimes reduced to a single 
tubercle^ and the other end of the shaft on the inside of tne 
sponge 18 frequently much lengthened. The two ends of the 
snaft are almost al ways simple ; but the lateral rays, especially 
of the quinqueradiate type, are frequently forked. 

The sexradiate spicules which are scattered in tihe Bar- 
code. and consequently free from each other, are always of a 
much smaller size than the skeleton-spicules, and of uniform 
structure, and nearly all of the same size. Mr. Carter has 
named them roaettea. They differ in the form of their ^ six 
rays — which are always equal, sometimes simple, ending in a 
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crenated disk, and at others are simple, subulate, with a more 
or less spinulosc surface, or each divided at the end into two, 
throe, or more linear branches, which arc frequently dilated 
at the end. 

In the paper in the ^Annals’ above referred to I divided 
tlu^ sponges of this suborder according to their external form ; 
blit in the ^ Ann. & Mag. Nat. Hist.’ 1872, x. p. 184. I pro- 
posed to divide them into two groups according to tne form 
of the free spicules ; and since then Mr. Carter has shown 
the importance of the study of the minute fice spicules, or 
rosettes^ 

They maybe* divided into three sections, as proposed in the 
'Annals,’ 1872, x. p. 184:— 

1. Tlie rosettes with the ends of the six iws divided into two, 

three, four, five, or many branches. Licluding Farreadw^ 
Dactylocalycid(Vj Aphrocallistuhv^ EuplecAellacUoj Corhi- 
telladcPy AslamematidiTj and Orateromorphadte (Ann. & 
Mag. Nat, Hist. 1872, x. p. 134), and Itossellay Carter. 

2. The rosettes with six rays ending in a radiating circular 

disk. Carteriadiv^ Heronemadw^ and Meycrinadoi (Ann. 

' & Mag, Nat. Hist. 1872, x. p. 134). 

Mr. Carter figures many ot the rosettes of these genera 
(Ann. & Mag. Nat. Hist. 1873, xii. t. 18 & 15). 

3. The rosettes subcubical, the rays with three loltos at the 

end. Axidee, 

I gave the name of Axes Clifioni to Bowerbank’s fi{we 
8. fig. 197) of the spicule of this sponge ; and when Mr. 
Clifton gave me a fragment of the sponge I described it (Ann. 
& Mag. Nat. Hist. 1870, vi. p. 272) under the name of Echino^ 
smngia australis ; but at n. 346 of the same volume I showed 
fnat Axos Cli^ni shoulu be adopted. Dr. Bowerbank has 
since figured the specimen from which the fragment was taken 
by Mr. Clifton imder the name of Eictgocglindrus dentatus 
(rroc. Zool. Soc. 1873, p. 321, t. xxix.), without referring to 
his figure in his work on British sponges. 

Suborder HI. QuiNQUERADUTOSPOxaiA. 

Sponges with spicules of the ^inqueradiate type in com- 
bin^on with the simple spicules onjciospongia, and frequently 
having multiradiate spiciues and spicular spherules in .combi- 
nation with them, either scattered free in the flesh of the sponge 
or forming an external bark to it. 

The sponges of this suborder present very numerous com- 
binations of spicules ; and the five-rayed spicules which form 
skeleton of the sponge frequently want tiie outer end of 
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the ehaft, and the lower end is generally much elongated ; and 
for this reason they have been called four-rayed, trifurcate, or 
nail-like spicules. They frequently have free, but more or 
less abundant, regular-shaped many-raycd spicules, or spicular 
spherules, scattered in their flesh, which are always of a small 
size, and more or less regular in their shape. 

This order consists of the Sphesrospongia and the family 
MacAndrewiadae of the ‘Annals,’ 1872, ix. p. 456. 

Section I. Five-rayed or skeleton-spicules often united by 
siliceous matter ; flesh-spicules fusiform, cylindrical, 
more or less spiiiose. Lithistidxr. Carter (Ann. & Mag. 
Nat. Hist. 1873, xii. p. 437) ; MacAndrewiadm^ Gray 
(Ann. & Mag. Niit. Hist. 1872, ix. p. 456. 

Tlie sponge formed of superficial sexradiate spicules, which 
arc held together by an amorpliotis siliceous coat. 

Mr. Carter gives an arrangement of the sp(K*ies of the 
various genera of this group, to which the genera Jlfoc- 
Andrewia and Theonella^ Gray, Oorallistes and Leiodermatiam 
of Schmidt, and Azorica and Lithospongitis^ Carter, are re- 
ferable. In the ‘Annals’ I placed MacAndrewiadss with the 
Coral loid sponges having scxradiate spicules; but the ex- 
amination of more spicules lias proved that they belong to the 
quinqueradiate type, with the habit of the coral-8jx>nges. 

Section II. I’he skeleton-spicules elongate, free from one 
anotlier, generally forming the circumference of the 
sponge, sometimes projecting l>eyond it. 

</. The free flesh-spicules many-rayed, stellate, on the outer 
surface or inner part of the sarcode. Tethyadoe^ Dona- 
iiadtpy Theneadm^ Lophvrellad(EyC<i8uladai. (See JEbtb- 
nemia acervus^ and E. densa^ Buwerbank, Proc* Zool. 
Soc. 1873, t. XXX. figs. 1-14.) 

J. With spicular spherules forming the outer surface of the 
sponge. Geoaiadee. 

c. The spicular spherules crowded together, and forming 

the axis and plates on the outer surface of the coralh 
like sponge, with the sarcode and spicules between tlie 
two. Placospongiadtv. 

d. Without any many-rayed stellate spicules or spicular 

spherules. Anoorinadm. 

e. Aberrant family, OhondrilladcB^ with many-rayed stellate 

fle8h-8picult»,s, but without any elongate five-ri^^ 
spiculi^. See Chondrilla australxenais^ Ann. & Hag. 
Nat. Hist. 1873, xii. pi, 1. figs. 14-16. 
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XXXVIJI . — On a new Species o/*Arctaru8(A. daranonicnsis). 
By the Rev. Thomas It. K. Stebbino, M.A. 

[Plate XV.] 

Arcturus DAMNONIENSI8 has three conical tubercles on the 
head — one medio-frontal, with the other two side by side behind 
it. Each of the body-segments has a similar elevation — that on 
the elongated fourth segment, not quite so far back as the centre 
of its dorsal surface, being the most considerable and con^ic- 
uous. To this almost central tubercle the dorsal surface of the 
segment slopes rather steeply up and then rather steeply down to 
a second tubercle, truncated at the top and standing over the 
posterior margin. The tubercles of the other segments are 
less important in size and more sharply pointed than those of 
the heim and the fourth body-segment, that on the second 
segment l)cing the most diminutive. 

Of the pleon or tail three segnnmts are clearlv defined : — the 
first very short ; the second less so, and dorsally raised above 
both the first and the last, the long terminal pi(^ce having also 
a small dorsal elevation in close proximity to that of the 
second segment. The terminal piece has also at the base a 
lobe on each aide running out into a sharj) angle. Further 
back the lateral margin is again produced into a similar angle ; 
between this and the rather obtuse apex there is a slight in- 
dentation in the margin on either side, the two being connected 
by a small dorsal furrow. 

The upper antennee are about as long as the head ; they 
have a large basal joint, followed by three slender almost trans- 

t )arent articulations and a short seta, the last articulation being 
OMer than the two which precede it both together. 

The lower antennee are as long as the l)ody : four joints are 
visible and a stiff little-divided flagellum. The first of the 
four joints is short and thick with a deep external notch ; the 
second is long, clubbed at the distal end; the third is longer 
again ; the fourth is about the same length as the second, but 
slider and uniform in thickness. All the joints have short 
outstanding hairs or bristles. The third joint is longer in the 
male than the female, and in each about corresponds in length 
with the fourth body-segment. 

The female is altogetlier more strongly tuberculated than 
the male ; and the lateral dilatations over the insertions of the 
legs are dso more pronounced in the female than in the male. 
The most striking diflferenco, however, between the two sexes 
is in the fourth body-segment; for this segment in the female, 
besides citing the brood-pouch, is dilated at its origin into 
a large triangular lobe on either side, while in the mine there 
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is a decided contraction of the bod^ in the front part of tlie 
fourth segment. This difference is very noticeable when the 
two specimens are viewed from above instead of in profile. 

The total length of each specimen is about half an inch. 

The male it tell to my lot to discover in January of this 
present year, 1874. It was clinging to a small stalk of sea- 
weed which had been dredged up in the neighbourhood of 
Babbacombe beach. The tollowmg day the meshes of the 
dredge, which had bo^n plied off Hope’s Nose, at a distance of 
a mile or more from the site of our previous search, yielded 
the female. This time Mr. W. Wilson Saunders, iny companion 
on both occasions, was the successful discoverer. The dredging 
i»ff Babbacombe liad givtm us nothing of interest besides the 
Arcturua Crangon iriajnnosua \ that off Hope’s Nose, in 
water of more than 10 fathoms depth, supplied many scores 
of specimens of Antedon rosac€it^{uomatuCa)y the feather-star, 
besides several crustaceans of more or less rarity, both stalk- 
eyed and sessile-eyed — including of the former Enryiume 
aaj^era and Pennant’s EhaUa, and of the latter Ampeliaca Oai- 
mirdii^ Oerapm dhdiiua^ Anihura gracilis^ Anceua mMilhxrie^ 
and Idotea linearis* 

EXPLANATION OF PLATE XV. 

1. Arrltfrus damnoniensls, mal©, enlarged. 

1 A. The wnne, seen from above, the tail curved over the body and 
showing the underside. 

PHt/. 2. Arrturus damnoiuenm^ fomale, enlar^d. 

Fig, 2 A. Tho same, soon from above, the tail and part of tho body fore- 
shortened. 


XXXIX. — Annulata nova vel minus cognita in Eam^itione 
^PoTcwpine* capta* Ilcxsensuit E. Ehlkbs, M.I). 

To ike Editors of the Annals and Magazfine of Natural History* 

GENT1.EMEN, 

You would i^catly oblige me giving, as soon as possible, 
a place in your most valuable Journal to the enclosed paper, 
containing the diagnoses of new or little-known annelid col- 
lected in the ‘ Porcupine ’ expedition, and lately examined by 
me. I am, Gentlemen, 

Yours truly, 

Erlangen, March 11, 1874. E. EhlEBS, M.B., F.P.O* 

Leanira hystrids^ n. sp. 

Corpus linoarc depressum post paulo attenuatum ; segmentiB fiO- 60 . 
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LobuB oophalieus latior ()uam longior, rotundatus, ciucus, tentaculo 
lobo duplo longiore in articulo basoli e sulco parvo fore oontrali 
lobi oephalioi oriente, apicem vorsuB subariioulato graoillimo; 
palpia longiatiimis i^uo ad sogmontum ooiaviim dcciiiuun pro- 
teutis^ validis, glabris. CUrii tontaeulares in pinna setigera simpUci 
magua Bub margino anteriore lobi cophalici antrorsum vergentOH 
utrinque tree : in apice pinnao extomue in articulo baeali eimplcx 

E inna ter longior, intemue pinnu3 longitudino fore ODqualis 8id>u- 
itue ; in parte pinno) interna eingulus eiibarticulatus pinna paiiUo 
longior. Laminae bucoales cirris tentacularibue minoribue longioree . 
Sei^entorum pinn® dimidiam corj>ori8 latitudinom ®<juuntes,an- 
tic8Q inediee(|ue ab latere, poetic® antroreum vergentee, ramie fere 
mqualibus panim eejunctie: superioro eimplici papilla terminali 
•eetie capillaribue eimplicibue et eermlatie, iiiftirioro craesioro bi- 
labiate papillae 2 terminales setanquo oompoeitae gerento ; cirro 
ventroli ramu inferiore, oxcopto primo, brcviorc a})icem voreue 
eubarticulato ; elytris dorsum hand perfecto tegentibus Imvibue 
orbicularibua in segmentorum 1 ., 4 ., 25 ., 2 (). t43’^trophoro 

aramosuporiorepinn® longe remote doreali ; bianchiis a segmento 
26 . couBpicue obviie postico versuB accrescontibue uncinatis do- 
oreum ex olytrophori margine vergentibus. Longitndo 1 9 m.m. ; 
latitude cum pinnie 2 m.m. 

Hob. (1) 6G° 9' lat. bor., 14° 10' long, occid., fundo 664 
orgyianim ; (2) 59° 35' lat, bor., 9° 11' long, occid., fundo 767 
orgyiarum ; (3) 51° 22' lat. bor., 12° 26' long, occid., fundo 808 
orgyiarum; (4) 55° 11' lat. bor., 11° 31' long, occid., fundo 1443 
orgyiarum. 


Nephihys pansa, n. sp. 

Corpus longum, oraeeum, latoribus in parte postica profundo incieie, 
Lobiw oepbaUous latior quam longior, tentaculis anticis 4 minutie. 
liami pinnarum enatio ipeis multo majoro distantes, labiis posticis 
minutis, anticis obsoletis ; branchia in laminam mugnam undu- 
latam utrinque dilatata ; oirro dorsuali ventraliquo parvo craeeo, 
setii imteiiqribus brevibus orenatis, posterioribus numerosis lon- 
giaaimis flexuosis aubtilieeimo dontioulatis. rrobosois exsorta 
magna orasa^ antioe labiorum papillis biddis coronata et orditiibus 
22 kmgitttdinalibua papillariun 3~4 antroreum aooreecentium 
triangulariam foliaoearum cinota. 

Bab. 51° 1' lat bor., 11° 21' long, occid., fundo 126 orgyi- 
aruni. 


Nephihye Johmtoni (m,). 

Corpus prooerum et in lateribua paitia poetic® seneim attenuat® pro- 
ftindiua indaum, aegmentis 120. Lobue cephalicue longior quam 
latior ; tent^ula poatioa minora quam antsca. Band piunarum, 
in parte postica oo^ris elongatanim, spatio ipsis minore sejuncti : 

Ann^daMag. N.Hiet. Ser.4. Fot xiii. 21 
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Buperiorlabio antorioro humili, labio postorioro in laminam eupori- 
oremmajorom rotundatam minoremque inferiorom diviso; branehia 
magna curvata, oirro dorsuali mediocri ; inferior labio anteriore 
obaoloto, poflteriore ipso ramo majore ovato-elongato protento, oirro 
vontrali brevi oonico; utcrquo flotiB antorioribus brevibue cro- 
natiH, postorioribuB nuTncroaig longiBBirnis fiexuosis in parte media 
dilatata dcniioiilatirt. Proboscis antioe labioriim papillis bifidis 
coronata, ordinibna 22 longitudinalibuB papillarum 5~0 flliformium 
nntroranm valde clongatarum cinofca. Longit. 70 m.m. ; latit. 
4*5 m.m. 

Ilab, propc Belfast, fundo 75 orgyiarum. 

Verisimiliter eadem species, quajacel. Johnston (‘Catalogue 
of the British non-parasitical Worms,’ p. 172) nomine 
longiaetoam dcscripta eat. 


Eulalia imhrioata^ n. sp. 

Corpus lineare depressum in pogtica parte magis quam in antica 
attonuatumi pallidum, segment is 70. LobuB cephahous sub- 
ovatufl, postico productus, caeous ; tontaoula 5, antoriora ntrinque 
2 fere acMiualia Bubulatn, posticum Bingulum verticalo minimum. 
Cirri tentacnlaroa utrinque 4 elongati; prior sogmeriti primi, 
secundus et tertius cum pinna parva setigera segmenti aeouudi ; 
quartus cum pinna setigera oirroquo ventrali segmenti iortii. 
Pinnae Rimplioos longco setarum eompositorum articulo longissimo 
termiiiali ouspidato fasciculo flabolliformi ; cirri doraualcB foUacei, 
])arte atitica et postica corporis excepta, dorsum imbricatim tegentes 
brevi-ovati ; cirri vontrales foliaoei ovato-lanccolati, pinnara fere 
awjuantes ; cirri analos 2 crassi cylindrato-ovati. Long. 13*6 ra.m. ; 
latitude cum pinnis c. 2 m.m. 

Hab. 66^ O' lat. bor., 14® 10' long, occid., fundo 664 orgyi- 
arum. 


Eteone cceca^ n. sp. 

Lobus cephalicus conious in baei subannulata parum laiior quam 
longior, margine autiooindiatinctoorenato^Bubpcllucido; tent^ula 
infera subaequalia lobo cophalioo dimidium fere latitudinisbreviora. 
Cirri tentacularoB in se^ento primo utrinque 2, inferior supe- 
riore paullum longior latitudinom segmenti non aequans ; in sag- 
mento secundo utrinque singulus subulatus, anterioribus dimidiuni 
brevior. Begmentorum ceterorum pinnae simpHceB breves, setis 
euspidatis ; drri dorsuales a pinna remoti crassi foliaoei rotundato- 
ovati, imbricatim pinnae testes ; drri ventralee foliaoei semi** 
lonares sursum ereoti. Probosds vagina in parte aborali papiUfS 
paucas seriatim ferente obduota. Long. 11 in.m.; latitud* cum 
pinnis 2 n«m. 

llab. prope Galway, fundo 15-20 orgyiarum* 
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SylUa hrevicolliay n. sp. 

Corpus linoaro ontioe et postico paullum angustius, dorso oonvoxo 
veuiro piano, sogmontiB c. 70. Lobiis cophaliouB latior quam 
longior, miioe attenuatus, foro soxungularis ; oouli utrinquo 2 
appropmquaii, anterioros majores magisquo distantoe quam 
posterioros ; teiitocula 3 louga monilifonuia, quorum me^um 
artioulis 44 duplo longius luioralibus ; pulpi scparati valid! lobo 
oephalico longiores. Cirri tentacularcs utrinquo 2 monilifonncs 
tentaculis brovioroa ; superior longior quam iuforior. Hnnm sat 
magnao setis compositis ariioulo torminnli parum clongato llneari 
apioe bidontato ; oirris dorsualibus longissimis moniliibnnibus 
articuliB 40-00 ; cirris vontralibus conicis pinna vix longioribus 
vel mquantibus. Proboscis donte brevi crasso armata in segmontis 
12 anticis, ventriculus in sequentibus 8. Color in spiritu ful- 
viduB. Lougitudo 18 m.m. ; latitudo 1*5 m.m. 

59'’ 34' lat. bor,, 7® 18' long, occid., fundo 650 orgyi- 

arum. 

Syllis ahyssicola^ n. ap. 

Corpus lineare dorso oonvoxo. I^ibiis cepbalicus triaiigularia latior 
quam longior, emeus ; tcntacula moniliformia, medium ariiculis 1 7 
panim longius quam latcrolia ] 4-articulatQ ; palpi distantos validi 
lobo oophalico lonjjioros. Sograontum I. in dorso vix oonspicuum 
cirris tontacularibus, tcmtaoulis brevioribus ceierum simOibus. 
Finnm magnm sotis compositis, quorum superioros articulo tormi- 
nali valde elongato linoari, inforiores articulo brevioro, nusquam 
apico bidontato. Cirrus dorsualis moniliformis dimidiam segmenti 
latitudinom parum superans artioulis 9-1 1 ; cirrus ventralis 
ongusto lanooolatus pinnam valdo superans. Proboscis in sog- 
mentis 9 papillis 10 oincta, dento conico obtuso; ventriculus 
in segmentis sequentibus 7. 

Hah, 66” 14' lat. bor., 11” 37' long, occid., fundo 1380 or- 

gyiarura.*^ 

Diepatra hrevxbranchiata^ n. sp. 

Corpus in parte antica subteros, in postioa parte dopressum. Lobus 
oephalious osocus ; tentaculis 5 in articulo basal! annulato brevibus 
•ubttlatis, 2 morginalibus aubglobosis ; palpis parum prominulis. 
Segment^ I. breve cirris tentaouloribus podunculatis. Pinnm 
segmentorum 3 sequentium maximae adpressce oomplanaice an- 
trorsum vergentee oirris tentaouliformibus labiisque incisis ; oeteres 
humiles labiis cirrisque veutralibus evanescentibus, cirro dorsuali 
in antexioribus subfoliaoeo in posticis subulato, in media corporis 
parte branohifem ; branohim oirris longiores peotiniformes parum 
dentatm ; setm pinnarum antoriorum ot simplioes limbatm et oom- 
positsD oultrifbnnes, posteriorum oapillares simplioes et tenerts 
scalpratn pectinatso ; aoumlm hamatss. 

Mob. 48® SCy lat. bor., 11® T long, occid,, fundo 725 orgyi-. 
anim. 


21 * 
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Diopatra eocialia^ n. gp. 

Corpus in parto antica subteres, in postica valdc depressum ; geg-* 
mentis 110, postorioribus brcvibus. Lobus oephalicuB caocua, 
tontaoulis /) in artioulo busali annulate longissimis lesvibus filifor- 
mibus ; roarginalibus anticis obtusis, polpis valde prominentibus 
clayatis. Segmontum bucoale magnum^ cinis tentacularibas gra- 
cilibus ftliformibus. PinnoD sogmentorum anterionun magnss, 
labio et oirris gracilibus olongatis; posteriorum sonsim de- 
creseentes, labiis oinisquo vontralibus evanescentibus ; branchi© 
valde diveiB©, in omnibus pinnis filiformes simplices, vol in 
posterioribus solum ot dliformes ot parum dentateo vel omnino 
tmlltt). Bet© pinnarum antoriorum composit©, posteriorum sim- 

e ioos limbat© ot soalprat© subtiliter dentat© ; acicul© bidontat©* 
mgit. 55 m.m. ; latit. 2 m.m. Tubus longissimus limo obductus. 

H<ib, (1) 51® V lat bon, 11° 2V long. occicL, fundo 426 
orgyiarum ; (2) 49® 1' lat. bon, 11° 50' long, occia., fundo 657 

orgyiarum ; (3) 59° 34' lat. lx)n, 70° 18' long. occicL, fundo 650 

orgyiarum ; (4) 48° 50' lat. bon, 11° 7' long, occid., fundo 725 

orgyiarum ; (5) 51° 22' lat. bon, 12° 26' long, occid., fundo 808 

orgyiarum. 


Aricia Kupfferiy n. Bp.' 

Corpus antice acuminatum, postice sensim attenuatum, dorso fere 
piano in sogrooutis antorioribus nigro maculate. Lobus oq)haliouB 
conicus, nudus, segmeutum 1. nudum. Finn© segmontorum 
aequontium 14, in ramo suporiore cirro dliformi, setis tenuiBsiiuis 
liuearibus subtilissimo crenads et simplioibus apice dilatato bi-* 
furcate, in ramo iuforiore labio postice majoro semilunari crenu* 
lato, Botis Boriatim collocatis simplioibus subtiliter oronulatis, 
paucis validioribus ; pinn© posterioris partis corporis in ramo 
suporiore cirro dliformi, setis longissiidis sub apioem fordter ere- 
nads, ramo inferioro foHacoo-lauceolato elongate apioe bipardto, 
setis oadem, qu© est in ramo superiore, forma; cirro vontrali 
parvo oonioo, posdoe prorsuB evanegoente ; branohi© a segmento Y . 
inoipientes foliaceo-lanceolat© in dorso a linea mediana remot©. 

Hah. (1) 48° 50' lat, bor., 11° 7' long, occid., fundo 725 or- 
gyiarum ; (2) 54° 64' lat bon, 10° 59' Tong, occid., fundo 1366 
orgyiarum. 

Verisimiliter cadem est species, qu© a cel Knpfier in Kbro 
adscripto ^ fiericht liber (lie Exj^don sur physikalisoh- 
chemischen und biologischen Untersuchung der Ostsee,’ p. 161, 
est commemorata. 

Hetero^pio longUeimay n. gen. et sp. 

Coi^ms animalis e 2 partibus valde diveisis constansy quarum ante- 
rior depressa 7 segmentis brovibus branobiftrisy posterior teres 
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segmontdB pauoia perlongiasimia nudis conatituta. Lobus oc^phali- 
0 U 8 oonicua oaDCUS nudus (?) ; seta) in sofpnoutis omnibus, segmonto 
buooali oxcepto, iti 2 fasoiculis collooatm longm sericem capillnrcB 
arete limbatCD ; branchio} si^gmentorum auteriorum in orticulo 
bosali longissima). Long, animalis, cujus pars postrema corporis 
deesi, 25 m.m. ; longitude anterioris partis 7 sogmoutis constituta) 
2 m.m. ; sequentium 4 segmentorum longissimorum 23 m.m. ; 
latitudo 0*8 m.m* 

Jlab. 51® 1^ lat. bor., 11® 21' long, occid., fundo 426 orgyi- 
arum* 


Praxilla nigrita^ n. sp. 

Lobus cepbalictiB brevis conico-acuminatus, non limbatus, cum seg- 
* mento bucoali nudo connatus ; segmenta antoriora broviora quam 
posteriora voldo olongata quinquios longiora quam lata, in parte 
brevi setigera annulata ; sotiB superiores simpliccs limbato), in 
segmentis posticis apico subito a(‘umiimtic; set® iuferiores in 
sogmontis setigoris anticis 4 seta unica conica valida, in cotoris 
uncini apico 4 dontati. Longit. 17 m.m. ; latit. 0*5 m.m. ; sog- 
monta postica desun t. Color in spiritu fulvidus, in parte segmen- 
torum incrassata nigritus. Tubus crossus limo et arenulis con* 
foetus. 

% 

Hah, 59® 34' lat. bor., 7® 18' long, occid., fundo 650 orgyi- 
arum. 


SabelUdea fulva^ n. sp. 

Corpus ui parto antoriorc inflatum, in postica valdo attenuatum, seg- 
montis setigoris 45. Lobus cephalicus cum parte tentuculifera sub 
labio dorSidi segmentorum priorum couditus ; lontacula numcrosa* 
versus apioem incrassata luevia; palmulro nullm; Branchia) in 
arUoulo basali iiliformos subulatm, latitudinem corporis plus duplo 
superantos, utrinque 3 in dorso segraenti tortii et quarti ordiuem 
transversum medio interruptum fomiantes. Tuberoula setigera 
subconica in segmentis 15 obvia a sogmento quarto inoipiontia ; 
setm capillares limbatm. TJneinorum ventralium ordinum in 
segmentis 35 obviorum prior sub pinna setigera quarta in toro 
parum elevato, dein a pinna undecima in pinnulis longis segmen* 
torum omnium sequentium ; uncini 5-dentati. Cirri anales nulli. 
Longit. animalis 42 m.m« ; latit. max. 2 m.m. 

Hah, 49^ 1' lat. bor., 11® 56' long, occid., fundo 657 orgyi- 
arum. 


Qrymea hraohia^j n. sp. 

-Coitus oylindratum in parte postica parum depressum ; lobus oepha* 
iious brevis ; tentaoula ? ; branchue simplioes subulate in seg- 
mento primo seti^ro utrinque 4 seriom transvorsam formantos, 
in secundo et tertio utrinque 2. Scuta ventralia simjdioia latuh 
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lima in so^entis I.-XI., in prioribns usque ad dorsum protenta. 
Pinnae fasoioulos seturum capillarium gorontos a eegmento scoundo 
per totum corpus obvia), iu segmontis anierioribus oomprossae in 
dorso collooato) supino vorgontce, dcindo aubconiceo in lateribus 
sep^entorum oollocato) postico versus spoctantos; setae lougae^ 
senoeae, limbatee ; uncinorum ventrolium ordo prior sub pinna 
setigera quinta, in sogmentis soquentibus in pinuula parva ad- 
prossa ; tmeiui minutissimi 3-dentati unisoriales. 

Hah. 59® 34' lat. bor., 7® 18' long, occid., fundo 650 orgyi- 
arum. 

Eriang®, d. H. m. Martii MDCOCLXXIV. 


XL . — Descriptions of new q/* Scincidm in the Collection 

of the Bntiah Museum, By A. W. E. 0’SMAUOHNi:s«Y, 
Assistant in the Zoological Department. 

Mocoa lichenigera^ n. sp. 

Body cylindrical; lower eyelid with transparent disk; 
scales smooth, small, in 41 longitudinal scries, those of the 
inferior surface being exceedingly numerous, considerably 
over 80 in a longitudinal si^ries, the scales between the chest 
and chin Ixjing smaller than those on the belly; nasals 
and fronto-nasals not contiguous ; intemasal almost circular ; 
frontal widened anteriorly and taj)eriug posteriorly; fronto* 
parietals separate ; supralabials six, subequal ; ear^opening 
moderate. 

Somewhat resembling Mocca Smithii, 

Colour : above olive or bronzed greenish brown, dotted with 
dark brown ; sides with dark brown variegations, forming a 
wavy line along tlie mardn of the back on each side, and 
extending on to the tail ; lo^r surface pale yellowish. 

Tail rather broad ; scales small, uniform ; limbs moderate, 
fore and hind ones meeting in the middle of the side. 

Lord Howe’s Island. In the collection of the British 
Museum. Collected by Mr. M^Gillivray. 

Mocoa pretiosa^ n. sp. 

Eesembles M, Entrecasteauxii^ but differs in the much 
greater number of scales ; in the latter there are 56*^59 in a 
longitudinal ventral series, while in the present there are not 
less than 80. FrontCH-parictals united; scales striated or 
minutely ridged. Colour : bright brown, with median black 
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stripe and numerous small yellowish ocelli ; sides deep brown, 
witn a briplit yellowish wavy streak alM)vc and below. 

The British Museum has received this species from Tas- 
mania. Collected by R. Guuii, Esq. 

Mocoa mustelina^ n. sp. 

Elon^tc and slender in form ; head small ; limbs short and 
w6ak. Superficial resemblance to HinuUa ornata in coloration ; 
but, besides lieiiig distinctly a Mocoa^ it has much larger and 
fewer scales : there are 22-24 longitudinal rows as counted 
round the lx)dy, and 62 in a longitudinal ventral series; while in 
l/tnulia ornata these numbers arc respectively 30 and 62. 
Colour : bright yellowish brown above, with small mottlings 
and wavy lines and variegations along tlio sides, extending in 
regular str<*4iks on the tail ; lower surface ])ure white : chin 
dotted witli brown; a pure white oblong spot immeaiately 
behind the eye. 

The British Museum possesses three specimens from New 
South Wales. 


3focoa microlepidotaj n. sp. 

Body somewhat depressed. Scales small, those on the back 
distinctly thrcc-ridgod. Lower eyelid transparent. Nasals 
and fronto-nasals not contiguous ; intcmasal broad, saddle- 
shaped ; fronto-parietal single ; no supranasals ; 38 longi- 
tudmal series of scales as counted round the body, 83 in a 
longitudinal ventral series. Dorsal surface closely speckled 
with black and olive, a marginal olivci stripe along upjicr edge 
of sides ; sides with a deep band of dark blown. sjHjctled and 
breaking into tlie asneous bluish gn'.en of the lower surface, 
>vhich is also very minutely speckled with brown on the chin. 
Tail with small uniform scales ; when reproduced, a single very 
broad series inferiorly. 

In the collection of the British Museum, from Van Diomen’s 
Land* From the Sydney Museum. 

Mocoa tnetalUcaf n. sp. 

Lower eyelid transparent ; supranasals none. Scales di- 
stinctly four- or five-keeled, the projections being well defined 
but not sharp. Body stout, tetragonal ; limbs rather short ; 
car-opening large. Nasals and fronto-nasals not contiguous ; 
frontal short, triangular, of the same size as or smaller than the 
single fronto-parietal, which it joins with its truncated point. 
Supralabials six, the four anterior subcqual, that under the 
eye more prolonged. Scales in 28 longitudinal series, tlie 
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two median dorsal being very broad ; in a longitudinal ventral 
row there arc 60, and these latter aie smaller than the dorsal 
scales. Colours : above bright bronzed green, with a median 
dark brown strine and laterd variegations more or less irre- 

g lar; sides dark brown, broken up into irregular variegations ; 
neath greenish, dottexi on chin. 

In the British Museum, from Van Diemen's Land. Col- 
lected by 11. Gunn, Esq^. 

In several other specimens (Dr, Millingen’s collection) the 
ground-colour is much darker, and may be described as 
greenish brown, the pattern, liowever, being the same. 


Mocoa jiseudoearinatay n. sp. 

Two small black skinks from Tasmania, also from Mr. Gunn’s 
collection, present curiously ridged, or rather perhaps in- 
dented scales, three or four indentations lieing distinct to- 
wards the margin of all the scales, both dorsal and ventral. 
Lowc‘r eyelid transparent ; no supranasals. Scales rather con- 
vex, distinct grooves between the seriiis the whole length of the 
body. Fronto-parietals united in one specimen, in the other 
anjiarcntly separated by an irregular suture. Shining black 
above, with two narrow light stri|>e8 from head along the upper 
and lower margins of the sides. Scales in 28 longitudinal 
scries, and 62 in ventral scries. 


Mabouya punciaiissima^ n. sp. 

Supranasals narrow, oblique, contiguous ; intemasal broad| 
saddle-shaped; fronto-nasals contiguous, broM; fronto-parietahi 
separate ; supralabials seven, the five anterior subequal^ that 
under the eye longer ; ear-opening large. Scales moderate. 


rounded, smooth, equal all over the bo^ ; in 42 longitudinal 
series, 69 in a longitudinal ventral series. Hind legs not quite 
as long as the side, fore legs reaching to end of muzzle. Tail 
somevmat longer than head and body. Colour greenish brown, 
punctulatcd all over the upper surface with dark brown ana 
occasional white dots ; lower parts pale greenish. 

The British Museum possesses one specimen of this form, 
which was purchased of M. Parzudaki, who gave the Cape of 
OckhJ Hope as its locality, which we must cunaider very 
doubtful. 


Efuprepes jogoenais^ D. & B. 

Superficially resembling E. Stangeri, but with much smaller 
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scales^ there being 56-60 longitudinal series, and 100 in a 
longitudinal ventral series, fc&alcs two-keeled, uniform in 
size all over the body. Supranasals contiguous ; fronto-nasals 
contiguous ; fronto-parietais separate ; supralabials six ; oar- 
opening moderate, rounded, witli small scales anteriorly. 
Limbs moderate. Tail somewhat longer than head and body. 
Colour olive-brown ; two series of strisB, consisting of 
minute occllations of dark brown intersprinklcd with whitish, 
forming almost two long stripes on each side of the back ; 
sides brown, similarly variegated and mottled ; belly pale ; 
chin and chest variegated with brown. 

Cape-Verde Islands. Many 8j)ecimens, adult and young, 
from the islands of Fogo and St. Vincent’s in the Cape-Verae 
group, from the collection of the Rev. R. T. Lowe. 

By its two-keeled scales this species is allied to Macros- 
scincua Ooctei ; but the teeth are not serrated. 


Diphgloaaaa milUpunctaim. 

Head elongate, flattened^ broadening posteriorly: supra- 
nasals two pair, large, contiguous ; nostras in nasal shield, 
above suture between first and second labials, with a curvea 
groove behind them j three large plates between e^e and 
nasal ; intemasal broad, tapering posteriorly, separating the 
two long semirhomboidal fronto-nasals. Frontal a broad and 
long shield meeting by an obtuse point the narrow inter- 
panetal and separating two fixinto-iiarietals ; large rounded 
parietal plates. Supraorbitals four, with inner supraoculars ; 
supralabials ten. Ear of moderate size, open. Scales of 
body and tail small, rounded, smooth or with strias obso- 
lete; in about 56 longitudinm series, and 64 in a median 
dorsal series from shoulder to groin, and 116 scales in 
a longitudinal ventral series. Colour dark brown, with an 
infinite number of minute white specks, one, two, or three 
on every scale. Fore limbs, laid forwards, not reaching 
tip of snout, hind limbs reaching halfway along sides of 
bSdy. ^ ^ 

Length of specimen 9 inches from tip of snout to root of 
tail. 

From the north-west coast of America. 
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XLI.— On the Invertebrate Marine Fauna and Fishes of 8t, 
Andrews. By W. C. M^Intosh. 

[Continued from p. 221. J 


Subkingdom M0LLU8GA. 

Section!. MOLLUSCOIDA. 

Class I. POLYZOA. 

The majority of the Polyzoa come from the deep water of 
the bay ; and, indeed, there are comparatively few to bi^ met 
with between tide-marks that do not also occur in the former, 
l^he niiiiuto animals of the calcareous masses so characteristic 
of many of this group, perform none of those alterations on 
the surface of the earth which the equally tiny coral-poly})8 
daily effect ; yet their workmanship in our noruiom waters is 
as regular and beautiful as that fashioned by the latter in the 
troj)ical seas. The patterns of the L^ralire^ for instance, 
excite admiration ; and though the apparent resemblance in 
growth, suj)erficial aspect, aticl j) 08 ition may suggest to some 
an analogy bctwt*cn them and the lichens of our rocks 
and trees, yet it is remote and unable to bear close criti- 
cism. Tt is true it is difficult to assign an exact function to 
these organisms ; but in some cases the calcareous crust of 
the Levralioi affords a better hold to many stationary marine 
animals than the rock itself, Moreov(5r, after heavy-coat^ 
forms (like the Balani) liave reared themselves on this basis, 
it frequently hapjjens that the original crust is loosened from 
its attacliment, and both fall off together. The coating of 
Lepralicu, also, may prevent to some extent the disinte^ation 
of soft rocks and stones. By removing a portion of bam with 
an adherent Baltmus from a submerged thorn-tree, and care- 
fully detaching the former, a fine network of Lepralia is found 
lowest, then tlie calcareous coating of the Balanus ; and if 
the latter has perished, a rough layer of Cell^ora pumicosa 
obliterates all trace of it from without. 

The Cheilostomatous Polyzoa are fairly represented ; and 
several, e. g. Fhtstra and Oemellaria^ occur in vast quantities 
attached to stones, shells, and corallines on the West Sands 
after storms. The majority arc common to the eastern shores, 
the west, and the extreme north and south, as shown in the 
valuable catalogues of Messrs, Alder, Couch, Hincks, and 
Norman. Many 8j>ecie8 will doubtless yet be found at St. 
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Andrews — though at present they appear to be confined to the 
other areas, whicli have been more thoroughly investigated by 
observers specially skilled in this department. Biccllana 
ciliata and Jjuqula jyttrpurotincia si'em to be more common at 
St. Andrews tlian in Slictland, the latter form being especially 
abundant and fine, and apparently taking the place of the 
B, jduniosa of the southern shores ; Menipea ternata and 
hugula Murragana are likewise in considerable profusion and 
in fine condition ; wliile the southern Flustra chartacea is 
wholly absent. The ^ccics of the Membraniporida*, ])crhaps, 
are more abundant in Shetland; and iXx^Lepratiw are dccideuly 
more numerous there and in the extreme south. Amongst the 
more conspicuous forms we notice the entire absence of Lepralia 
Pallamana^ so common in the extreme west and south, and 
of the characteristic L, {nnoniinata and L, Jigularia of tlie 
latter. The Oelleporidss are abundant, but tlie species are 
few. Cellepora aincularis is cxceptiondly rich, according to 
Mr. Hiucks ; and the same high authority in this department 
states that the sole specimen of Eschara okenei is fine. 

The Cyclostomatous forms arc not numerous ; but all the 
examples arc abundant ; and the same may be said of the 
Ctenostomata. The late Dr. John Iteid mtmtions Vesiculana 
spinoaa as growing near low-water mark ; but 1 have not been 
successful in finding it. The Zctlandic Ilornem and the rich 
tufts of Amathia hndigera^ so plentiful in the south, are 
altogether absent. 

On the whole it would appear that the Hthridean, Zctlandic, 
and southern waters furnisn a richer field for the Polyzoathan 
our eastern shores, not only as n'gards the number of species, 
but the condition and size of the specimens. I need only 
allude, for instance, to the luxuriance of the branching 
Celleporidas and Ui'tejiorm of the Hebrides and Shetland, and 
the extraordinary beauty and profusion of the Escharidae and 
liepralice, and indeed of the whole group, in the extreme south 
ana in the Channel Islands, both between tide-marks and on 
the shell-banks around. 

The arrangement followed is that of Mr, Busk in his 
accurate and well-known and beautifully-illustrated ‘Cata- 
lome ; ’ and I have further derived great assistance from the 
y^uablo Catalogue of the Zoophytes of Northumberland and 
Durham by the lamented Jo^ua Alder, and the extensive 
Zctlandic hats by the Rev. A. M. Norman. I have also to 
thank Mr. Hincks for his kindness in revising the list and 
making several additions, and to acknowledge the iufonnation 
dmiveu from his careful and original Catalogue of the soutliom 
forms. 
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Order Gymnoljemata. 

Suborder CEEILOSTOMATA. 

Family SaliconuuriadsD. 

Genus Cellaria, Lamarck. 

Cellarta farciminoidesy Ellis & Solander ; Busk, Catal. p. 16, 
pi, 64. f. 1-3, pi. 65 (bis), f. 5. 

Attacked to the roots of Flmtra jbliacea and other corallines ; 
abundant in deep water. 

Family Cellnlariadg. 

Genus Menipea, Lamx. 

Menipea ternata^ Ellis & Solander ; Busk, Catal. p. 21, 
pi. 20. f. 3-6. 

Fine tufts on Sertultiria fiUcula and other corallines from 
the deep water of the bay. 

Genus Scrupocellabia, Van Bcneden. 

Sampoc^llaria scruposay L. ; Busk, Catal. p. 25, pi. 22. 
f. 3&4. 

Abundant under stones between tide^xnarks, and ranging to 
deep water. In October many are marked with the redaish 
orange ova ; there are also many brownish black specks on 
these specimens. 

Genus Canda, Lamx. 

Canda reptansy Pallas ; Busk, Catal. p. 26, pi. 21. f. 3 & 4. 

Found by Dr. John Boid near low-water mark (Anat. and 
Pathol. Observat. p. 602). 

Family Seruparlato. 

Genus Scrupabia, Okon. 

Somparia chelatay L. ; Busk, Catal. p. 29, pi. 17. f. 2. 

Common on Oeramium ruhrumy Sertularia pumiluy and 
other algss and zoophytes between tide-marks. 

Gkinus Hippothoa, Lamx. 

Uippothoa catenulariay Jameson : Bosk, Catid. p. 29. 
pl.l8.f. 1&2. 

On stones and shells from deep water ; less eonunon th^ 
the following species. 
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Tlippoihoa divaricata. Lamx. ; Busk, Catal. p. 30, 
pL18.f.3&4. 

On stones and shells from deep water ; abundant. 

Family Gemellariadn. 

Genus Gemellaria, Sav. 

Gemellaria loricaia^ L. ; Busk, Catal. p. 34, pi. 45. f. 5 & 6. 

Abundant in deep water, and thrown on shore in masses 
after storms. 

Family Bicellariada. 

Genus Bioeltjiria, De Blainvillc. 

Bicellaria ciliata. L. ; Busk, Catal. p. 41, pi. 34. 
Frequent on stones and shells from the coralline ground. 

Genus Buoula, Oken. 

liugula JhbeJlata (J. V. Thompson, MH.), Gray ; Busk, Catal. 
p. 44, pis. 51 & 62. 

On Flustra foliacea from deep water; rather rare. 

Bugula avicularia^ Pallas ; Busk, Catal. p. 45, pi. 53. 

From the coralline ground, on Fluatra truncata] not 
common. 

Bugula purpurotincta^ Norman, Quart. Joum. Micr. Sci. 
n. 8. vol. viii. p. 21 9. 

Abundant on the same ground, atUiched to shells. 

Bugula Murrayana^ Bean ; Busk, Catal. p. 46, pi. 59. 

Plentiful on the beach after storms, and at all times from 
the coralline ground. 

Family Vlustrid». 

Gknus Flustra, L. 

Flmtra fiUacea^ L. ; Busl^ Catal. p. 47, pi. 55. f. 4 & 5, 
pi, 56. f. 5. 

Very abundant on the sands after storms. 

Fluatra trunocOa. L. ; Busk, Catal. p. 48, pi. 56. f. 1 & 2, 
pl.68.f.l&2; 

Common in the laminaxian and coi*alline zones. 
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Genus Caubasea, Gray. 

Carhasca papyrea^ Pallas ; Busk, Catal. p. 50, pi, 50. f, 1-3. 
After storms, and from the fishing-boats ; not abundant. 

Family MexubraniporidsB. 

Genus Memuranipoua, De Blainvillc. 
Memhranipora memhranaceay L, ; Busk, Catal. p. 56, pi. 68. f. 2. 

Abmidant on the fronds of Laminaria digitata and other 
algoe. 

Membranip>ora jnhaa^ L. ; Busk, Catal. p. 56, pi. 71, 

Very common on the stems and fronds of Dehisseria^^ Lafni- 
naria^y and other seaweeds b(5twccn and beyond tide-marks, 
and on shells and stones from the coralline groimd. 

Memhranipora Flemingii, Busk ; Catal. p. 58, pi. 61. f. 2, 
pi. 84. f. 4-6, pi. 104. f. 2-4. 

Common on stones and shells from the coralline ground. 

MenibraniporaLacroixiiy S.av.; Busk, Catal. p. GO, pi. 69, 
pi, 104. f. 1. 

On the inner surface of a valve of Ggprina iaian/iica from 
deep water. 

Membranipora spinifera. Johnst. ; Alder, Catal. Zooph. p, 53, 
pi. 8. f. 2, 2 a. 

Abundant on the under surface of stones between tide- 
marks. 

Memhranipora DumerinUy And. ; Alder, Catal. Zooph. p. 66, 

pi. 8. f, 5. 

Not uncommon on bivalves from deep water. As Mr. Alder 
observes, it may occasionally be seen in company with M. 
Flemingii. 

Membranipora unieornisy Flem. : Alder, Catal. Zooph. p. 66, 
pl,8.f.6. 

On bivalves from de^p water ; not very common. 

Memhranipora craticulay Alder ; Catal. Zooph. p, 64, pi. 8. f. 8. 
Occasiondily in deep water. 



MoUuBcoida of 8t. Andrews. 


807 


Gernw Flustrella, Gray. 

FlmlreVa hit^da, Fab. ; Johnst. Brit. Zooph. p. 30.3, 
pi. 66. f. 5. 

AbimdaTit on the atems of Fuci and other seaweeds, and on 
stones between tide-marks. 

Genus Lepiulta, Johnst. 

Ltpralia BrongniartUj And. : Busk, Catal. p. 65, 
pi. 81. f. 1-5. 

Bather plentiful o» laminarian roots thrown on shore aftei 
storms. Often forms a basis for other growths, and may be 
seen on their under surface when detached from seaweed or 
rock. 

Lepralia reticulata, J. Macgillivray ; Busk, Catal. p. 66, 
pi. 90. f. 1, ])!. 93. f. 1 & 2, pi. 102. f. 1. 

Not uncommon in the siphons and inside the mouth of 
Fmm antiqum, and also on Cardium echinafum from deep 
water. 


Leirralia concinna, Busk, Catal. p. 67, jd. 99. 

Veiy abundant on atones and shells from the coralline 
groonu. A weU-markod variety, with iierforations round the 
cells, is not uncommon. 

Lqpredia verrucosa, Esper ; Busk, Catal. p. 68, pi. 87. f. 8 & 4, 

pi. 94. {. 6. 

Occurs rather abundantly on the roots of Laminaria digitata 
and on stones near low-water mark. 

Lepralia vmcomia, Johnst. ; Brit. Zooph. p. 820, pi. 57. f. 1. 

A common littoral species, everywhere abundant, and in 
large patches on the under surface of stones. The colours 
vaiy, probably in some cases from the ova. 

Lepralia ^wfera, Johnst. ; Busk, Catal. p, 69, pi. 76. f. 2^ 3. 

Very common on the under surface of stones near low- 
waiter mark. • 

LepraiUa trupinota, Johnst. : Busk, Oatal. p. 70, 
pi. 85. f. 1 & 2, pi. 98, pi. 102. f. 2. 

Abundant on stones and shells from the coralline aone. 
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LepraUa eoccinea^ Abildgaard ; Busk, Catal. p. 70, pi. 88. 

• On Bandstoiie, shale, and laminarian roots from the East 
Bocks, and on shells from deep water. Also found by Prof. 
J. Beid. Bare as contrasted with its profusion on our south- 
ern shores. 

LepraUa linearis^ Ilassall ; Busk, Catal. p. 71, pi. 89. f. 1-3. 
Common on shells and stones from deep water. 

LepraUa dliata. Pallas ; Busk, Catal. p. 73, pi. 74. f. 1 & 2, 
pi. 77. f. 3, 4, 6. 

Occasionally on the under surface of«tones near low-water 
mark ; more mquently on stones and shells from the coralline 
ground. 

LepraUa variolosa^ Jolmst. ; Busk, Catal. p. 75, pi. 74. 
f. 3, 4, 5, pi. 75. 

On shells and stones from deep water ; not uncommon. 

Lepreiia nitida^ Fab. ; Busk, Catal. p. 76, pi. 76. f. 1. 

Abundant both between tide-marks and in deep water, on 
stones and shells. The spines are in general less developed 
than in those from the Channel Islands. 

Lepralia annulatOj Fab. ; Busk, Catal. p. 76, pi, 77. f. 1, 

Instead of being partial to the laminarian blades, as on the 
west coast, this species is not uncommon on the under siuface 
of stones between tide-marks, generally in small patches; 
and also occurs on shells and stones from deep water. Some 
dried specimens are of a pinkish colour. 

LepraUa Peachit, Johnst. ; Busk, Catal. p, 77, pi. 82. f. 4, 
pi. 97. 

Common on stones near low-water mark, and on stones and 
shells from deep water. 

Lepralia ventricoeay Hassall; Busk, Catal. p, 78, pi. 82.f. 5& 6, 
pl.83.f.6,pl.91.f.5&0. 

Not uncommon on stones and shells from deep water. 

LepraUa punctaUiy Hassall : Busk, Catal. pL 90. f. 5 & 6, 
pi. 92. f. 4, pi. 96. f. 8. 

Everjrwhere abundant on the under surface of stones in 
pools and elsewhere near low-water mark, and also on shells 
and stones firom deep water. 
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Italia Maluni^ Aud. ; Busk^ Catal. p. 83, pi. 103. f. 1-4. 

Not uncommon on shells and stones from deep water. 

Lepralia granifera. Johnst. ; Busk, Catal. p. 83, pi. 77. f. 2, 
pi. 95. f. 6 & 7. 

Abundant on the under surface of stones near low-water 
mark in considerable patches. The aspects of the old and 
new cells differ much. The new cells glisten like those of 
L. Kyalina^ have a number of opaque white granules, a D- 
sha]^ aperture, and a distinct mucro ; the transverse wrinkles 
of Ine cells are also apparent ; and in some very new ones the 

C ulos are also glistening and hyaline, and show the per- 
ions. In the old cells the walls are opaque, whitish, or 

i rellowish, the granules still more opaque, perhaps larger, but 
ess defined ana beautiful. 

Lepralia hyaltna^ L. ; Busk, Catal. p. 84, pi. 82. f. 1~3, 
pi. 95.f.3~5,pl. 101.f.l&2. 

Common on laminarian roots and stems, on Ihleaaeria and 
other algas, and on stones near and beyond low-water mark. 


Family Celleporidft. 

Genus Cellepora, Fab. 

Section A. Incrusting^ adnatf. 

(kUepora pumioosa^ L. ; Busk, Catal. p. 86, pi. 110. f. 4-6. 

Very abundant on stones, shells, zoophytes, and seaweeds — 
generally from deep water. 

OMepora amcularia. Hincks ; Catal. Zooph. Devon, 

Ann. &Mag. Nat. Hist. 3rd ser. ix. p. 304. 

Ocoasionally on zoophytes. 

Seotioo B. brandling. 

(kXUpora tamuhsaj L. ; Busk, Catal. p. 87, pi. 109. f. 1-3. 

Attached to the stems of zoophytes &c. in deep water; 
eoBunon. 

OMepora dichotomaj Hincks, Catal. Zooph., loc. cit p. 805» 
On zoophytes ; abundant and fine. 

Ann*A Mag* K Hist Ser. 4. Fo2.xiiu 22 



310 


Dr. W. C. M‘IntOBb on the 

Family Eaeharidn. 

Genua EgCHAUA, Bay. 

Encham Slcenei, Ellia & Sol. ; Buak, Catal. p. 88, pi. 122. 

A remarkably beautiful specimen on C^prina tslandica from 
the coralline ground. 

Suborder CTCLOSTOKATA, Busk. 

Family TnbnliporidA, Jobnst. 

Genus Tubui.ii>ora, Lamarck. 

TuhvUpora aerpena, L. ; Jolinst. Brit. Zooph. p. 275, 
pi. 47. f. 4-0. 

On zoophytes and shells from deep water ; very abundant 
and characteristic. 

Genus Alecto, Lamz. 

Alecto granulata, M.-Ed. : Johns!. Brit. Zooph. p. 280, 
pi. 49. f. 1 & 2. 

On stones and shells from deep water ; not rare. 

Family DiastoporicUs, Busk. 

Genus Diastopoba, Lamx. 

Diaatopora obelia, Flem. ; Johnst. Brit. Zooph. p. 277, 
pl.47. f. 7&8. 

On shells and stones from deep water. 

Genus Patineula, Gray. 

PaHnella patina. Lamarck ; Hineks, Catal. Zooph., 
loc. eit. p. 468. 

Abundant on corallines and shdls from de^ water, especially 
on Mytilua modiolua. 

Genus Hetebofobella, Busk. 
lleteroporella htynda, Flem. ; Hineks, loc. cit. p. 469. 

On stones and shells frrom deep water ; rather rate. 

Family Crishida. 

Genus Cbisia, Laauc. 

Oriaiaebumea, L.; Johnst. Brit. Zooph. p. 283, 'pi. 50; f. 8 & 4. 
On the under surface of stones between tide-marks, often 
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with many paraaitic hydroids and Confonr®, and on zoophytes 
and seawe^ from deep water. Abundant. 

Suborder CTEKOSTOIEATA, Busk. 

Family Alcyonidiada. 

Grenus Alcyumiuium, Lamx. 

Alcifonidium gelatinomm, Pallas ; Johnst. Brit. Zooph. 
p. 358, pL 68. f. 1-3. 

On stones and bivalve shells &om deep water ; common. 

Alcyonidium hirautum, Flem. : Johnst, Brit. Zooph. p. 360, 
pi. 60. f. 1 & 2. 

Abundant on seaweeds near and beyond low-water mark. 

Ahyonidium parasiticum. Flem. ; Johnst. Brit. Zooph. 
p.362, pl,68. f. 4&5. 

Frequent on the stems of zoophytes from deep water ; very 
characteristic. 


Genus Abachnidia, Hincks. 

Arachnidia kippothooidea, Hincks ; Ann. & Mag. Nat. Hist. 
8rd ser. ix. p. 471, pi. 16. f. 2. 

On Aacidia aordida from deep water ; in abundance. 


Family Yesiculariad®. 

Genus Vebicularia, J. V. Thompson. 

VuiouUma ^nosa, L. ; Johnst. Brit. Zooph. p. 870, 
pi. 72. f. 1-4. 

Found near low-water mark by the late Prof. John 
Beid. 


Genus Bowebbamkia, Farre. 

BowerbanJna indiricata, Adams ; Johnst. Brit. Zooph. 
p. 377, pi. 72. f, 5 & 6. 

Abounds on the under surface of stonea, on the stems and 
branches of littoral zoophytes, and on frie tests of Gynthia 
yuulearia under shelving rocks. Also found by Prof. J. 


22 * 
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Order Phylactol^emata. 

Suborder PEDICELLIirEA. 

Family Pedicellinidtt. 

Genus Pbdicellina, Sars. 

PediceUina echinata. Sars ; Johnst. Brit. Zooph. p. 382^ 
pi. 70. f. 5. 

On the branches of Ceramium rubrum and other littoral 
alga and zoophytes ; abundant. 


Class II. TUNICATA. 

Comparatively few Ascidians have been procured ; indeed 
the department is in such a condition at present (as to specific 
identincation) that a much ^^ter amount of time woula have 
been required for their elucidation than was available. The 
late Mr. Joshua Alder most kindly looked over the collection^ 
and named those requiring identification in his usual con- 
scientious manner ; and it is to be hoped that the work on 
these forms by him and the late Mr. Hancock (one of the 
best minute anatomists this country has produced) will soon 
be published. The most abundant simple form is the Aicidia 
soratda of Alder and Hancock, which is thrown by storms 
on the West Sands in large numbers, attached to sea- 
weeds, sticks, shells, and other objects. A, intestinalu is also 
p^ui^ in this manner as wdl as between tide-marks; 
Pelonata carmgata and Molgula (urmom^ A. & H., affect deep 
water only, and rarely occur during storms. The oompound 
forms are common under stones between tide-marks and in 
the laminarian region ; but much yet remains to be done in 
this respect at St. Andrews. Though Ascidians on the ex- 
posed parts of the east coast of Scotland are for the most part 
rare in the laminarian region and between tide-marks, mey 
are common in still mud^ waters on the west coast and in the 
Hebrides, and in water which cannot but be slightly Inraokish, 
as at the head of Loch Portan near Lodimaddy, where tiiey 
are both abundant and large: they are also numerous and 
large between tide-marks at JSerm and in the rich waters 
around the Channel Islands, as well as in the Zetland^ 
voes. 
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Family Botryllida. 

Genus Leptoclinum, M. Edwards. 

LeptocUnum durum, M. Ed. ; Forbes & Hanley, Brit. Mollusca, 
i. p. 17 (as L. aureum, a misprint). 

Common under stones in rock-pools between tide-marks. 
Dull yeUowisli white, with white specks from stellate cal- 
careous crystals. 

LmtocUnum punotatum, Forbes ; F. & H. Brit. Moll. i. 

p. 18. 

Not uncommon under stones between tide-marks. 

Genus Botryllus, Geertner. 

BotryUua Schhsaeri, Pallas; F. & H. Brit. Moll. i. 
p. 19, pi. A. fig. 7, pi. B. fig. 7. 

Occasionally under stones between tide-marks. The red 
spot in the centre is not very visible in these specimens. On 
tearing, a dark brownish digestive system appears. 

BotryUua polyoycl/ttt, Sav. ; F. & H. Brit. MolL i. p. 21. 

Frequent near low-water mark on the under surface of 
stones, on Fuci and CoraUina qffUdnalia. 

Genus Botrylloides, M. Edwards. 

BotryUoideo Leacdiii, Sav. ; F. & H. Brit. Moll. i. p. 23. 

Common in the laminarian region attached to seaweeds. 

Numerous other species of BotryUoidea and a Didemnum are 
common under stones in the rock-pools. 

Genus Parascidia, Alder. 

BtratddiaFlemingit, Alder, Ann. & Mag. Nat. Hist. 

1863, zi. p. 172. 

Oooaidonally on laminarian roots near low water. Mr. 
A id” was oS opinion that the drawing represented a young 
form of this species. It consisted of cylindrieal animals with 
atranspaimit investment. On the summit of each are several 
long, ovate, reddish orange structures marked with yellowish 
wlm grains, showing at the free extremity an oral aperture 
surrounded Iqr oight small papiUss. 
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Family daveUiiidv. 

Genus Olavelina, Sav. 

ClaveUna Imadijbrmis. O. F. Milller; F. & H. Brit. 

Moll. i. p. 26. 

Occasionally between tide-marks. 

Family Aseidiada. 

Genus Ascidia, Baster. 

Ateidia inteatinaUef L. ; F. & H. Brit. Moll. i. p. 31. 

Abundant on the roots of tangles thrown on the West Bands 
after storms, and also under stones between tide-marks. 
Evinces considerable and spasmodic muscular contractions. 

Aecidia eordida, Aid. & Hanc. 

Very plentiful in the deeper water attached to stones, she^, 
sticks, and seaweeds. One has placed itself on the anterior 
end of an empty tube of Pectxnana helgica and quite filled it up. 
An elongated (club-shaped) variety is not uncommon. 

Aeeidia deprema^ Aid. & Hanc. 

Not uncommon on the under surfaces of large stones in tide- 
pools. In November specimens are often loaded with a 
pinkish-white creamy fluid, which appears to be made up oluefl 7 
of ova. The cellular border of earn ovum is faintly greenisn 
by transmitted light. 

Genus Moloxjla, E. Forbes. 

Molgvia arenosof Aid. & Hanc. ; Alder, qp. «•<. p. 160. 

Abundant in deep water, and in the stomach of the cod and 
haddock. 

Genus Ctnthia, Bar. 

Oynfkia, n. sp. 

A nodulated Ascidian like a raspberry or small bramble 
occurred on the West Sands after a storm. Mr. Alder stat^ 
that it was not G. tRortw, but a species unknown to him. 

Cynthia gronvhma, Ysaa Beneden ; F. & H. Brit. Moll, 
i. p. 40. 

Very common on the roofs of rocky ledges, betwear tide- 
marks, where it becomes incrusted ly many parasites. The 
development of this species is easily observed. 
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Genujs Pki/inaia, Forbes & Goodsir. 

Pelonaia corrugata^ Forbes & Goodsir ; P. & II. Brit. Moll, 
i. p. 43, pi. E. f. 4. 

Frequent in deep water, and occasionally in the stomachs 
of the cod and haddock. 

[To be continued.] 


XLII . — On the Spongozoaof^vXi^excn Dujardinii. 

By H. J. Carteu, F.R.S. &c. 

In the 'Annals ’ for last year (vol. xii. p. 17) I published a 
paper on two new species of Gummiueas, with special and 
general observations. I had not then seen Haliaarca Dujardinii 
of our shores, but have since met with it several times, always 
small, never more than from a quarter to three quarters of an 
inch in diameter. 

I have also stated somewhere lately, with reference to the 
spongozoa, that what 1 claim is not to have shown that they 
were ciliated, but that they took in crude food and threw off 
the undigested portions like Amoeba. This I have now also 
proved to be the case in Haliaarca Dujardinii^ in the following 
manner:^ 

Yesterday (March 19th) I went to the rocks here (Budleigh- 
Salterton), and found a specimen of Haliaarca Dujardinii^ 
about a quarter of an inch in diameter, on a bit of dead stick 
about the size of a tobacco-pipe. The stick was cut off to a 
convenient length and placed in sca-water; and thus, the 
following morning, it was brought under an inch compound 
power, when, seeing the particles of refuse matter actively 
issuing from the vent, I rubbed up a little indigo also in sea- 
water and^ with a camel-hair brush, dropped it on the spoci- 
l^vi^ it there about an hour, until 1 saw particles of 
the indigo itself issuing from the vent. 

The water was then agitated so as to float away the super- 
ineombfint indigo, when it was observed that some of the Mali-^ 
earca had b^me deeply coloured by it. 

Now, taking off a |)oraon of the coloured part, and tearing 
it to pieo^ wiw needles on a slide in sea-water, this was covert 
with a bit of thin glass, and placed under a j^-inch compound 
power. 

^ Thus the spongosoa of the Haliaarca were brought into 
view. Borne were isolated, others still remaining in their 
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nattiral groups. The isolated ones, which contained the incUgo, 
were more or less globular, from 1 to 1^ 6000th of an inch 
in ^amoter ; provided with a short, pointed beak supporting 
a single cUium, about five times the diameter in length, ana 
throwing out and retracting ray-like pseudopodia from their 
circumference, which was thus ever changing its form. 

The ‘^groups ” consisted of an aggregation of such spongo- 
zoa charged with the indigo, and futogether formed round or 
elliptical dark blue masses, with a hollow interior and a cir- 
cumference not only fringea with cilia, wliich were motionless, 
but also with a number of shorter ray-like pseudopodia. 

The interiors appeared to be in direct communication with the 
branched system of excretory canals ; but how the particles of 
indigo get from the pores to the (*.anals 1 am ignorant. Possibly 
the pores and the canals may also be in direct communication, 
and cilia not only take the particles of food into the spongozoa, 
but, by reverse action, bring out the undigested parts by the 
same course. 

Thus, however, in Haliaarca Dujardinii the same kind of 
spongozoa exist as probably in all the other sponges, Aggre^ 
gated into similar groups, communicating respectively with 
3ie excretoiy system of canals. 

1 need hardly add tliat Haliaarca Dujardinii is void of 
spicules, as Dujardin and Johnston have described it (^Annals, ^ 
he. aV.), and not the spiculiferous sponge described by Dr. 
Bowerbank under this name. It is, rmnua the spicules, of 
the same structure as the Oummineee ; and therefore all these 
gelatinous sponges may be assumed to possess the same Idnd 
of spongozoa ^Annals,’ loc. cit.). 


XLIII. — On a New-Zealand Whale (Physalus antarcticaS| 
Hutton)^ with Notes. By Dr. J. E. Gbat, F.B.S. &c. 

[Plate XVI.] 

Prof. F. W. Hutton, keeper of the Otago Museum, Dunedin^ 
New Zealand^ has sent the skeleton of a whale taken 
Otago Hoad in October, 1878. He has also sent a slight ac- 
count accompanied by a drawing of the whale, and the measure- 
ments of it when fresh, as follows : — 

Whale dark grey above, shading off gradually into 
yellowish white below. Baleen yellow with a narrow Uadk 
margin. 
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ft. in. 

Length along curve of back from end of 


caudal flipper to snout Ifl 2^ 

Straight 15 0 

From snout to blowhole 2 6 

From snout to eye 3 0 

From end of caudal to dorsal 4 9 

Girth at pectoral 10 0 

Anterior margin of dorsal 1 3 

Height of doTOol 0 7 

Breadth „ 1 0 

Pectoral flipper, length 2 7 

„ breadth 0 8 

Caudal flipper, length 1 6 

breadth 4 8 

Weight 27cwt.” 


Mr. Hutton has considered this whale to be my PJ^aalua 
antarcticusy noticed in the ^ Zoology of the Erebus and Tnrror,’ 
from a quantity of j^Uowish white baleen sold as New- 
Zealand whalebone. JBut the small size of the whale, only 
16 feet long, and the baleen being described as yellow with a 
narrow black margin, makes me think it probable that the 
animal is the one which yields the long slender whalebone on 
which I established the pigmy whale (Bakma marginata)y 
which, we know, inhabits ^ew-Zealand, because Governor 
Gr^ found its skull on the island of Kawau ; it was figured 
by Dr. Hector, and was constituted by me a genus, Neolmcma 
(see Ann. & Mag. Nat. Hist. 1870, v. p. 221, vi. p. 165, 
figs. 1 & 2). 

If this should prove to be the case, it will be a very 
important discovery ; for it will prove that the genus NeobaUena 
forms a group intermediate between the true whales and the 
finners {Physalickp). The animal, though it has the throat and 
front part of chest plaited like the finners, has the large head 
and short body of the whales, the head teing one fourth the 
entire length, and the caudal fin in breadth rather more than one 
fourth the entire length from end of tail. 

It is to be regretted that Mr. Hutton did not describe the 
shape of the baleen — if it was short and broad like that of the 
&aners, or long and slender like that of the Balmnidm* 

The baleen on which I established Phymlua aniarciieus is 
short and broad, like that of a true Phyaalusy and evidently 
bebnged to a much larger whale than the one from Otago 
Head. 

Neobabena^ although it has the whalebone of the true 
Bahenidm, has a very peculiar kind of skull and ear«bone : and 
I should not be at all astonished to find that it has the pliuted 



818 


Mr. F. Smith on the Genua Epicharia. 

throat and dorsal fin of a finner. combined with the short body 
and large head of a true whale (Balsenidae). The ear-bouc 
is somewhat intermediate in form between the two groups, 
and fully justifies my opinion that when the entire animal and 
skeleton are known it may prove to be the type of a new 
family of whales (^Suppl. Uat. Seals & Whales, p. 41). 

I will describe the skeleton as soon as it arrives : for thoi*e is 
no doubt, from thejproportion and size of the head and body, 
it is a new form ol whale, if it is not NeobaUma, 


XLIV.— -4 Revtaton of the Genera Epicharis, Centris, Eulema, 
and Euglossa, belonging to the Family Apidie, Section Sco- 
pulipod(5a. By Frederick Smit>i, Assistant in the Zoolo- 
gical Department of the British Museum. 

Generic Characters of Epicharis, Klug. 

Head not so wide as the thorax : eyes elongate-ovate ; ocelli 
three, placed in a slight curve on the vertex : antennse genicu- 
late ; the flagellum filiform, the first joint narrowed to its 
base : the labiw palpi four-jointed, the two basal joints elongate, 
the first one thim longer than the second, both flattened and 
membranaceous within ; the third and fourth minute, attached 
near the apex of the second joint : the maxillary palpi two- 
jointed ; the basal joint large, barrel-shaped, with its apex 
truncate, the second joint pear-shaped and minute : mandioles 
stout, with three blunt teeth at their apex. Thorasci the 
anterior and intermediate tibiae with a single spine at their 
apex ; the posterior tibim with two spines, the inner one pecti- 
nated : the anterior wings with one marginal cell, pointed at 
the base and rounded at its apex, having three suWarginal 
cells, the first and second of nearly ecjual length, tihe second 
narrowed towards the ftiaryinal telly receiving the first recurrent 
nervure a little beyond the middle : the third submar^alcell 
about two thirds of the length of tiie second submargmal, and 
receiving the second recurrent nervure near its apex. 

The (maracters are drawn from Epicharta ruatica. 

An asterisk is prefixed to the descriptions of such new 
species as are in the collection of the British Museum. 

1. Epicharis mstica. 

JEjp^harw^^ica, Latr. Eocyo. Math. x. (1825) p. 580 ; St-Filg, Hytt. 

Afn$ ru8tioaA)]iy. En^c. Math. iii. p. 8, Q (1 792), 

A, hirUfm, Fab. Ent. Byftt. ii. p, ^^o(1793). 

£inohari$ daayjmy Klu^ 11%. Mag. vi.: Blaaoh. Hirt. Nat ds§ las. 
iii. p. 405; Schomb. Faun. Flor. Brit Guiana, p. 

Hah, Cayenne ; Para ; Catogallo ; Venezuela. 
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2. Epicharis Dyeaniu 

Epieham D^aniif St.-Farg. TTyin. ii. p. 171,5 . 

Jk foiounta^ { 3 t.-Farg. ibid* p. 172, d (and typo in coll. Weetw.). 

fioi. Amazons ; Cayonne. 

3. Epicharis jmciata. 

^fdcharia fasdataf St.-Faig. Ilym. ii. p. 172,5 (noCcJ). 

Hob, Bio Janeiro. 


4. Epicharis analis* 
Bptoharis anaKs, St.-Farg. Hym. ii. p. 1 73, 5 * 
Hob. ? 


5. Epicharis umbraculata. 

J^hehmis umhramdata, King, Illi|^. Mag. vi. p. 22lQ, 
Orntru umbraeulata, Fab. Syat. Piez. jp. 36d, 5 • 
BpicharU ct^mna, St.-Forg. Hym. ii. p. 172, 5 var. 
Weatw. 


Type in oolL 


Male : differs in having the basal joint of the antennae white 
in front, a minute transverse spot above the clypeus, a line on 
each side of the clj^eus, the labrum, and a spot at the base of 
the mandibles white ; the posterior tibiae are also yellowish 
white : in other respects the male resembles the female. 

The E. cajennoi is certainly a variety of this species ; 1 have 
compared the type specimens with others, wnich have the 
abdomen black and yellow. I have also seen intermediate 
examples. 

Hah. Cayenne; Santarem. 


6. Epicharis hicolor. 

bicolor, Smith, Cat Ilym. Ins. Apuksyii, p. 308, <J. 

Bab. Brazil. 

7. Epicharis zonata. 

Epicham sonata, Smith, Oat. Hym. Ins. Apida, ii. p. 300, . 

Bab^ Brazil. 

8. Epi/c^aris elegans. 

E^pieharis skgimB, Smith, Jonrn. Entom. i. p. 152. 

Hob. Mexico. 

The female has the head, thorax, and legs black, the posterior 
tibiae and basal joint of the tarsi with a dense brush of fulvous 
pubescence: the thorax is clothed with black pul>eflcence. 
The male lias the thorax covered with griseous pubescence, 
tinged with yellow above, and the clypeus, scape oS tht an- 
tenniB in front, ba^ of the mandibles, base of tne tibise, aaid 
apex of the posterior femora yellow ; wings subhyaline. 
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*9. Epicharta maculata. 

Fenwle. Length 7 lines. Black; the labrum. a spot at the an- 
terior lateral angles of the clypeus, a line at the inner orbits of 
the eyes terminating opposite the insertion of the antennsa^ and 
a minute spot at the base of the mandibles yellow ; the labmm 
with a narrow rufous margin, and fringed with hairs of the 
same colour. Thorax: a minute spot on each side of the 
collar, two on the tegulsa, one at the extreme base of the wing, 
and two on the scutellum yellow ; a yellow spot at the base 
of the posterior tibiae above : the posterior tibl» and tarsi fer- 
ruginous, and densely clothed with fulvous pubescence ; wings 
subhyalinc, faintly clouded at their apex, the nervurcs fusoo- 
ferruginous. Abdomen : the basal segment rufo-fuscous. the 
three following yellow ; the second and third segments nave 
on their apical margins a broad black fascia, which is widest 
in the miadle, narrowing abruptly towards the lateral margins, 
to which they do not extend ; the apical segments more or less 
ferruginous. 

Hob, Mexico (Oajaca). 

*10. Epicharis scutellata. 

Female, Length 9 lines. Black ; head shining, the clypens 
prominent, a transverse minute pale yellow spot on each side 
of its anterior margin, a similar spot above it ; a line at the 
inner margin of the eyes, not extending above the insertion of 
the antenn&B, and the sides of the labmm yellow ; the tips of the 
mandibles testaceous. Thorax clothed with imort cinereous 
pubescence ; the legs rufo-piceous beneath j a minute white 
spot at the base of the antenor and intermediate tibias outside: 
the posterior tibiae and basal joint of the tarsi densely olothea 
with fulvous pubescence; the scutellum naked, flattened, 
deeply notched behind, and forming two horse-shoe shapes ; 
wings dark fuscous. Abdomen slightly shining, and having 
an interrupted yellow fascia at its ba^l margin; the three 
following segments with an oblong oblique yellow* macula^ 
{X)intcd at its apex within, the first much larger than either < 
the following, the third sometim^ obsolete ; the fourth and 
fifth segments with their apical margins more or less testa- 
ceous ; me sixth, as well as tne apical margins of the segments 
beneath, rufo-testaceous and frmged wim pale fulvous pu* 
bescence. 

Hah, Brazil (Tunantins, Amazon). 

*11. Epicharis enffinis^ 

Female. Length 9 lines. Black; head slightly shining } 
tlie clypeuB and labmm strongly punctured, llie insect 
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otherwise closely resembling E. acutelhta^ from which it differs 
in having the scutellnm rounded behind ; the legs dark rufo« 
pieeous ; the tibise have no spots at their apex ; the abdomen 
IS black*-brown, and the basal segment of the abdomen is im- 
maculate^ the apical segment has no pale pubescence^ and the 
fnn]^ on the sclents beneath is dark brown. 

Hah. Brazil (Tunantins, Amazon) ; Bahia. 

A specimen from Bahia has the lateral maculae on the second 
segment larger, and has a narrow fascia at the basal margin 
of the third segment. 

^12. EpicKcxns conica. 

Female. Len^h 9-1 0^ lines. Head and thorax black, the 
abdomen ferruginous, the flagellum of the antennte obscurely 
ferruginous beneath. Thorax shining and impunctate, the 
sides and the metathorax posteriorly clothed with sooty-black 
pubescence ; all the femora femiginous beneath ; the postcTior 
tibisB and the first joint of the tarsi ferruginous, and clothed 
exteriorly with dense pale fulvous pubescence ; wings fusco- 
hyaline. Abdomen conical, ferruginous, the posterior margins 
ot the segments usually more or less fuscous ; palest beneath, 
and with the apical margins of the segments fringed with 
briffht fulvous pubescence. 

Male* A little smaller than the female; the labrum, and 
scape of tlie antennn white in front ; the first joint of the 
intermediate tarsi above, the posterior tibise, and first joint of 
the tarsi fringed above with fulvous pubescence ; the posterior 
tibim in front pale ferruginous ; the tarsi bright yellow in 
front, and the mrst joint terminating at its apex in a sharp 
spine : the claw-joint elongate. Otherwise like the female. 

Hw. Brazil (Villa Nova, Para). 

* 13. E^icharie aJhofaaciata. 

Male* Length 5| lines. Black ; the labrum, an interrupted 
transverse line on the cl^us at its apical margin, its sides, 
and a line on the mandibles yellow ; the scape of the antennas 
in front white, the flagellutu fulvous beneath. Thorax : an 
abbreviated^ line on each side of the collar, a on the 
tegolss (which are testaoeousl in front, another behind, and 
the posterior half of the scutelium yellow ; wings subhyaline ; 

ferruginous, and more or \eee fuscous above ^ the posterior 
tibiiB and first joint of the tarsi fringed above with sooly-black 
pubescence; the claws of die tarsi black. Abdomen black 
above, and rufo-^testaceous beneath ; above, the second sement 
with a narrow white fascia near its basal margin, the fourth 
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segment with a narrow yellow fascia at its basal margin, 
usually more or less interrupted in the middle} the fifth 
segment has a similar fascia : the apical segments are reddish 
ymlow } the fascia on the lourth segment is frequently ob- 
solete. 

HcA, Brazil (St. Paulo, Para). 

[To bo continued.] 


BIhLIOGRArillCAL NOTICE. 

Synopsis of thr AcndidcD of North America^ By Cruus TnoHiSf 
Ph.I). Beiwj Part I, of the Fifth Volume of the ' Report of the 
United-States (Jeoloyical Survey of the Territories^ issued hy the 
Departunenl of the Interior, 4to: Washington, 1873, 

TnsRE is ono particular in which the Government of the United 
States puts those of European countries to utter shame. This is the 
hborality shown in America in the promo! ion of scientific research, 
both by the central Government and by the Legislatures of the 
various States. All over the States geological surveyors are hard at 
work ; and the results of their labours are given to the world iu a 
constantly increasing series of valuablo volumes, which are most 
liberally circulated gratuitously in other oouutries. With a breadth 
of viow which deserves all praise, the geological surveyors do not 
ooniine themselves to mapping the geological formations of various 
districts, and describing the fossils obtained from them, but they do» 
vote a good deal of attention to the recent productions of the regions 
traversed by them ; and the results of their investigations are pub*' 
lished from time to time at the public cost, and as an integral pert 
of the work properly belonging to the surveys. 

Dr. Thomas’s ** Synopsis of the Aorididm of North America ” is 
one of those publications, aud it forms the first part of a volumie 
which is to bo devoted exclusively to the recent zoology and botany 
of the United States, After giving a list of works on the Ortho- 
ptora referred to in his monograph, the author describes, in oemsider- 
able detail, the external and internal structure of the insects behmg- 
ing to the family the American species of which form its subject^ 
matter. This introduction, which is illustrated with two outline 
wood-engravings, furmshos a guide to the terminology of the parts 
in those insects. 

With regard to the oviposition of the Aoridida^, Dr. Thomas states 
that the destructive migratory species of the West WcicpUliim 

r ^), like the migratory locusts of Europe, deposits its eggs, to 
number of 50 or 100, in a coooon-Uke mass, covered with a 
tough glutinoas secretion, but that this method is by no means 
followed by all other American species. Even the red-legged locust 
(pahptm\» fsmur^Tvhrum) was found by him to lay its eggs loosriy 
In rotten wood. 
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Br. Thomas enters at groat length itito tho i|uestioii of the clas- 
sification of tho Orthoptora, and gives a complete rc'vision of aU tho 
more important systems which have been proposed by various 
authors, from linnasus downwards. His final result is an adoption 
of Burmoistor’s classification of the families, except that he includes 
the Forficulidm, placed by Burmoister as a distinct tribe. He 
divides his Acrididm into two snbfamilios, tho Acridineo and tho 
Tettiginse, and tho former again into seven groups, as shown in the 
following Table (p. 40) : — 

L Anterior marpn of tho prostemum irunoato, not 
elevated ; daw® fumiehod with pulvilU ; pro- 
notum ehorter than the abdomen Subfam. 1. Arm ms a. 

A. AnienncoO-A-jointed, not longer tlian the bead Group 1. IVoitcopmt, 

AA. Antennft> multiart iculato, longer than the 
head 

a. Hoad produced in front in the form of a 
eone or pyramid ; facie very oblique ; an- 
tenna? ensiform, triquetrous. 

b. Elytra narrow Group 2. TV^xalini, 

bb. Elytra very broad Groups. THgonupterpgini, 

aa. Face auboblicjue or vertioaL 

b. Antennai filiform, Riibdepreaaed, or cla- 
vate ; joints indistinct. 

0 . Prostemum unarmed Group 4. (Edipodini. 

, CO. Prostemum si)hich 1 Group 5, Aortdini, 

fab. Antenna) acuminate; joints distinct; 
fixmt more or less advanced between 
the antennse, in the form of a blunt 
oonc. 

c. Joints of antennso flat Group 6. Xgfhocerini. 

00. Joints of antonnse terete Group 7. Phymatini. 

II. Anterior margin of tho prostemum elevated; 
claws without pulvilli ; pronotiun extending to 
ibe tip of the abdomen Subfam. 2. TimaiNJB. 

A. Prostemum unarmed Group 8. l^igini, 

Mr. Walkor^B Pamphagidso are included in tho group Xiphooeiiui. 
Five of the above groups have representatives in tho fauna of the 
United States, the first, tliird, and seventh being deficient. In tho 
present work, however, Br. Thomas works out the gonera and species 
o^y of four groups, the Tetti^m being described chiefly from tho 
wntings of previous entomologists. 

The author tells us that the number of speoies of Aorididm (cx- 
diisive of Tetiiginm) known to occur in tho United States is al^ut 
180, belonging to ^ genera. The number described in Fischer’s 
« Orthoptora Europaaa’ (1863) was 77, belon^ng to 20 genera. 
The total number of species (including 20 Tetti^nm) found in the 
Korth-Amorican region (taking in British America, Mexioo and 
Oeutrai America, and the West Indies) is 227 ; these belong to 46 
genera, 4 of which are Tettigine. Characters of these, principally 
eoin^led from the writings of other authors, are given as a sort of 
appendix to the body of the Synopsis.” Of the 120 species in- 
habiting the United States, 40 have been described as new the 
author in this and former memoirs ; and he tells us that many of 
these have beeu figured by IVofossor Townend Glover in a lately 
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published work, entitled ^Illustrations of North* American Ento* 
mology/ which we have not seen. 

Of course any special criticism of this work is quite out of the 
question, unless one were prepared to go through nearly the same 
amount of labour that the au&or has bestowed upon it. The genera 
and species are most carefully characterized, tables are freely intro* 
duced to facilitate their determination, and the whole book bears 
the impress of most conscientious work. Here and there we seem 
to see indications of a desire to draw the line of specific distinotion 
too tightly ; but without a knowledge of the specieB it is of course 
impossible to pronounce a decided opinion upon such matters ; and 
we can only welcome Dr. Thomas’s memoir as a most important 
contribution to our knowledge of American entomology. It is illus- 
trated with a nicely execute plate of outline figures, designed to 
riiow the general characters of a few of the genera referred to. 


MISCELLANEOUS. 

Eozoon canademe. By Prof. Max Scinji.TZX. 

The discovery of the American geologists Sir William Logan and 
Prof. Dawson with regard to a peculiar fossil in the primieval lime* 
stones of the oldest formation of Canada, which they thought must 
bo referred to the Foraminifera, and named Eozoon canadmae^ has ob* 
tained a provisional settlement by the investigations of Dr. W.B. Car- 
penter, of London, whose extensive works i^n the Foraminifera are 
recognised as occupying the first rank. Carpenter considers there 
is no doubt that the dis^idal masses, about a foot in diameter and 
several inches thick, composed of alternate layers of greenish sili** 
cates (serpentine or augite) and carbonate of lime (or magnesia), 
whidi, caked together into irregular nests, occur in the Laurentian 
dq>osit8 of Can^a hitherto regarded as perfectly asoic, represent 
the remains of a many-diambered ForaminifSsr of the habit of the 
Aoervulinie, M. BchulUe. like the glaueonitic filling of more recent 
Foraminifera, the sorpentinous mass of the Ebsoen has penetrated 
into the interior of the chambers, while the intervening oaloareons 
bands represent the original calcareous walls of the chambers. In 
these, in well-preserved specimens, there is a complex, ramified 
canal-system, oonneoted with the original cavities of the dhambeii, 
and filled, ]Ske these, with a silicate which is insoluble in adds. 
Carpenter compares them to the canals dotected in various fossil 
and recent Foraminifera, which occur arrenged in bundles, as, for 
example, in Calearina or Siderolitea ealeUrapoidaa from the ehslk of 
Haestrioht. 

The statements of the ihove-mentioned Eng^Ush and Amerimm 
observers have been received with much mistrust, eiq^coislly in Ger- 
many. In fact there can be no doubt that much of what has been 
given out as Eossoon shows no land of organic structure when ex« 
amined under sufficiently high powers. The author therefore 
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thought it important to make a fresh examination of admitted ori- 
ginal specimens. Such a spocimen, transmitted directly by Dawson, 
wan placed at his di8iK>8al by i^rofessors Schimper and Bonecke, on 
the occasion of his visiting the museum at Strasburg. From his 
investigatioji of this specimen and of some received from Carpenter, 
the au&or confirmed, and showed in numerous drawings, the pre- 
sence of a highly developed canal -system in many of the calcareous 
bands, especially the broader ones. The form and arrangement of 
these canals is often beautifully preserved, even though their in- 
terior is filled with a crystalline silicate. Here and there the struc- 
ture has the greatest rosemhlanco to that of the dentine of the 
teeth, which is also traversed by oanals. But for many reasons 
there can bo no question of dentine in this cose. The application 
of stronger powers shows that in the finer structure of the canals 
there is so great an agreement witli that of J*olytt*ema among the 
living Aoervulin®, that, weighing all the other conditions of struc- 
ture which come into consideration, there can bo no serious doubt 
as to the foraminiforous nature of tloMOon canadenss, — Frwn a report 
of the Meeting of tJie Flederrheiniscke Oeeelleehaft fur Nature uwl 
HeiUcunde at Bonn, July 7, 1873, in the *K6lnsr Zeitung,* August 
14, 1873. 

Notes on the Shulls of two undescribed Species of Seadions (Otaria). 

By Dr. J. E. Gbat, F.E.S. &c. 

The British Museum has a sorios of fourteen skulls of the common 
sea-lioui from the largest size (IG iuclies long) to that of the pups, 
and of both sexes. 

They are uU characterized by their short, broad lower jaws, the 
space between the under part of the two sides being bowed out, and 
the lower margin, from the gonyx to the angle of the jaw, being of 
the same length as the space between the two jaws at the angle. 

The lower jaws are swollen on the sides and broad in front. The 
scar of the temporal muscle on the hinder part of the lower jaw is 
broad, rounded in front. There are specimens in the Museum from 
various parts of Bouth America, os Peru, Chili, the Falkland Islands, 
and the Coast of Patagonia. 

The skulls of the young and of some of the older ones have the 
sis:th upper grinder b^nd the hack edge of the front of the zygo- 
matio arch ; bat in the skulls of the aged animals the zygoma is dila- 
ted^ and the tooth oomas to be partially or entirely before the hinder 
edge of the zygoma, sometimes differing on the two sides of the 
same skull. 

In tho British Museum there are two skulls of adult animals 
whidb diffbr in having the lower jaws straight, not bowed on tho 
ride, and ebngate, the lower margin from the angle to the gonyx 
being considerably longer than the spaoe between the two sides of 
the jaw at the angle, and the front of the lower jaw flattened on the 
ri^, and the soar of the temporal muscle is riongate, narrow in 
ftunt. 1 propose to name them 
Ann. S Mag. N. Hist. Ser. 4, Vol. xiii. 
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Otaria minor. The Smeller Sea-lion. 

Skull of an itdult male 11 J inches long, and 6^ inches wide at the 
condyles; the nose dilated in front; the palate very deep, wide, 
broad in front, contracted lM3hiud, with the lateral processes rather 
contracted, the sixth upper grinder behind the edge of the f^t of 
the zygomatic arch ; the lower jaw Sj inches long, wide and strong, 
contracted and flat on the sides in front, and with an elongated soar 
behind left bv the temporal muscle. 

Hab, Unknown, lleeoived from Mr. E. Cross, 1854. 

This skull may be the same as Otaria Qotieffroj/i, Peters, described 
and figured from a spfKjimen in the musouni at Hamburg, which is 
about the same size : but the lower jaw is not of the same shape 
as the lower jaw of the skull in the Museum, the scar of the 
large temporal muscle is broad and rounded at the end, as in the 
jaws of the common sea-lion, and the sixth upper grinder is before 
the back edge of the front of the zygoma ; so that 1 am inclined to 
think that the Hamburg skull belongs to a small species allied to, or 
b a small variety of, the common sea-lion {Otaria jubata). 

Otaria pyfjmaa. The Pigmy Sea-lion. 

llie skull of an adult (female) 9| inches long, and broad at 
the condyles. 

The palate is vo^ narrow, deep, scarcely wider behind; the 
sixth upper grinder is l>e]und hinder edge of the front of the 
zygomatic arch. The lower jaw is comparatively slender, 0 J inches 
long, compressed and flat in front. 

Hab, Unknown. The specimen was received from the Zoologi- 
cal Society in 1858. 

This skull is partly broken behind, and wants all the grinders 
and the greater part of the outting-tocth. llie canines are com- 
paratively small, which makes me think that it belongs to a female ; 
indeed 1 might regard it as the female belonging to the same spedes 
as the skull before described, but for the poo^iar form and narrow^ 
ness of the palate. 

The palates of the two sexes of the common sea-Uoa are of the 
same form, though they become deep with age and those of the males 
more contacted behind ; so that they give no authority for believing 
that the palates of the two sexes of on allied species sreso diflbrent. 

The Suceeeeion of Life in North America. By Edwabb 0. Coex. 

The United States east of tiieMbsoori river and the tdains have 
been free from changes of level for a much longer perioa than that 
portion which lies to the west of such an imaginery line. It was 
alternately dry and submerged during a long period in the inftacjr 
of goologioal toe, but became finally so estahmhed as to ponnit of 
no furtlw descent of level, or, at most, of dight ones only. Tl» 
last stages of thb process of creation were witnessed at the close of 
the Oarboniferons period, when the elevations of land wesa wide^ 
spread, inclosing tracts of water within bars or in depressioni, 



Mucellcmeowt. 


327 


Those water areas were of course at Erst salt ; but, as they had no 
conunuxucation with the sea and received abundant supplies of pure 
water from streams and rains, they soon became frosh. They then 
became the centres of rank vegetation, whicli either os moss filled 
them up with its dense growth, or os large trees formed forests on 
the shores. Later submergences covered all this material with a 
heavy coating of mud-deposit, which now appears to us in the form 
of strata of day and sandstone rock. Thus was produced the coal, 
which has played so important a part in human progress. Ho fre- 
quent were the alternations of level that at one place in Nova Beotia 
as many as sovonty-six bods of coal separate os many strata of other 
materi^, and the whole amount of deposit amounts to fifteen 
thousand five hundred feet. As the elevating force became more 
powerful, the amount of dry land increased, until the lifting of the 
Alleghany Mountains to a height of twenty thousand feet oon- 
olttd^ the process. 

Previous to this time vertebratod animals had been inhabitants 
of water only, so far os the preserved remains have been discovered ; 
but now air-breathers were introduced, which, instead of fins, 
|K>8se8sed limbs adapted for walking on dry land. These creatures 
were aU salamanders, and related to the frogs, beginning life in the 
water and passing through a metamorphosis before reaching the 
perfect state. 

The western regions were during this time occupied by a bound- 
less ocean, whose western limit has not yet been iiscertoined ; and 
such it continued for many ages, while the oast was bringing forth 
plant and animal each after its kind. The strata deposited in the 
bottom of the western sea covered each other successively, so that 
it is only the later ohaptors of tho history tliat are now revealed to 
us in the exposed bods of the up])er formations. But the history of 
the east was repeated. Its etistern ooastrdine rose and fell gradually 
and islands appeared in the fax west, heralding the birth of 
another continent. Hlowly tho land areas extended, tho western 
growing from islands to a long narrow continent, honeycombed 
with lagoons and lakos. The great central sea (now Kansas, Dakota, 
contracted and finally lost its connexion with the ocean alto- 
gether. The water areas, however, were for a long period brackish, 
and brought forth oysters and other shell-fish of dubious proclivities, 
capable living in either salt or fresh water, but thriving in a 
mmure of both. The land was covered with a rich and dense forest 
vegetation, and the bog-moss again enoroached on the lakes ; but 
the Ibrest was in great contrast to that of the carboniferous period. 
Inatoad of huge ferns and tree mosses wo have the more highly 
organised and beautiful forms represented by the existing deciduous 
trees. Osks, sassafras, magnolia, and poplar shaded a dense under- 
growth of shrubs, while palms and some other tropical fSomilies di- 
stinguished the general efTeot from tho familiar one of to-day. But 
the moss performed its old funetion of ooal-maker. Humblest 
among plants, its existenoe has been more important in world- 
building than that of all the lords of the forest. Its masses died, 
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and new layers of the living plant grew upon them, until the deaoent of 
the land and encroachment of waters deposited the stone lid upon 
their treasury of carbon, not to be unseded until the long future 
day of human empire. The alternations of land and water were 
numerous. At ono point on the Union Pacific railroad a seotkm 
displays one hundred and seventy-three distinct strata, of which 
thi^-six are either coal or mingled with vegetable matter, while 
the others are frequently composed almost exclusively of fresh- and 
brackish- water shells. The elevation, however, exceeded the de- 
pressions, the brackish estuaries and lagoons were transformed into 
freshwater lakes, and at length the noble ranges of the iiocky 
Mountains bounded the horizon m many directions. 

The salt ocean has not only been the dwelling-place of gill- 
breathing fishes, but also of many forms of air-breathing vertebrates. 
These were reptiles, and exhibit'd a grefit superiority of structure 
over the air-breathers that peopled the swamps and land of the coal 
period. When the land and the fresh waters claimed the great 
west, the soa saurians perished ; for their limbs were not fitted for 
the changed circumstances. Smallor races held the land, and, with 
a few monsters that never had been ocean-dwellers, represented the 
swarming reptilian life of the past. 

But a new dynasty was to role the earth ; the mammal, with hot 
blood and active brain, was to use the rich stores of the newer vege- 
table world ; and life was to be exhibited on a higher platform. 

The lakes of the west were gradually dried by the cutting of their 
discharging streams down to the level of their bottoms. This was 
of course soonest accomplished in lakes of the greatest elevation — 
for iustanoe, those within the highest range of the mountain-chains. 
Others continued fur a longer period, and others to a comparatively 
still more recent date. Their deposits contain a faithful record of 
the life of the surroundingland, doubtless embracing many species 
that ranged to the AUantio ocean. We have thus the means of 
studying the character of five successive periods, which must be to 
us a mine of interesting inquiry, and a source of evidence as to the 
nature of that life and the thoughts of its great Author. 

The names of the beds, with the regions whore chiefy fbund> are 
the following ; — (1) The Lignite series or Upper Creta^us (Mon-* 
tana, Dakota, Wyoming, Colorado) ; (2) Eocene Lake (Wyoming, 
West Colorado) ; (3) Miocene (Nebraska, Oregon, E. Colorado) ; 
(4) Pliocene (Nebraska, Idaho, Oregon, E. Colorado); (fi) Post** 
plioeene (oaves of the east), llio quadrupeds begin in fim blast in 
the Eocene ; and none whatever are known from beds of the preoe* 
ding or cretaceous agea— a remarkable ciroumstanoe, and not easy to 
aooount for, ospecially as it is the case all over the worid^ so &r as 
known ; yet there were a few of this high division during a period 
that preened the cretaceous. lu Wyoming, therefore, we find life 
first m the form with which it has pleased Divine power to invest 
ourselves, but in no case presenting any dose resemblance to the 
human species. The predominant styles were those resembling the 
tapir, the opossum, the bat, the mole, and the squitrd. There were 
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no oloven.footed animals that chew the cud (ruminants), no horses, 
no elephants, no rhiuooeros or hippopotamus, and, it is thought, no 
true oat- or dog-like flesh-eaters. To take their places were strange 
creatures that combine the characteristics of these divisions now so 
widely separated. Thus there wore forms between the horse and 
tapir, between the elephant and tapir, and between the rhinoceros 
and tapir. There were numerous monkeys which resembled nearly 
os much the raccoon and the coati. The land carnivora resembled 
in many ways the seals ; and the division of the opossum and the 
kangaroo had sundry representatives. A more curious and, to some, 
unexpected faunal combination, constituting a homogeneous whole, 
does not exist in any known formation. 

In the next period (Miocene) a groat addition to the living types 
of animals took place ; so that the contrast between tliis formation 
and the Eocene is very great. A portion of almost any part of the 
skeleton of a quadrup^ would thus enable the paleontologist to de- 
termine the age of the formation from which it had been procured. 
Thus ruminating animals exist in the greatest profusion, a few 
horses appear, two species of elephants (mastodon) are known, and 
there are a great many species of rhinoceros. The peculiar inter- 
mediate divisions of the Wyoming beds no longer peopled the land ; 
the strange beings compounded with the tapir have abandoned the 
earth in fevour of more decided types. One or two tapirs hold over, 
and one of the anomalous monkeys. The snakes and lizards are 
nearly the same ; but the crocodiles that swarmed during the Eocene 
have entirely disappeared. 

If we examine the character of the rc^presentatives of li\ing 
orders in greater detail, wo shall find the phenomenon observed in 
the stmeture of tho Eocene quadrupeds repeated, but within a nar- 
rower limit of variation. Thus the modem ruminants may bo 
roughly stated as belonging to the families of the hogs, camels, 
musk-deer, and oxen. In the Miocene there are neither oxen nor 
deer, while many species in enormous droves present structure of 
hog, camel, and doer combined, or camel plus musk and hog. 
The horses had three toes and were more or less like tapirs ; and 
some of the rhinoceroses shared similar peculiarities. One strange 
set of creatures combined characters of tapir and rhinoceros with 
those of those Eocene beasts that combined the elephant and tapir. 
The latter have been called EohasileuB^ the former Symhorodon, 
The EohaaileuB had three pairs of long horns — tho first at the snout, 
the last on the book of the skull ; the feet wore like the elephant’s : 
and it carried a pair of knife-like tusks. It probably had a short 
trunk. The Sywborodon had feet more like the rhinoceros, but it 
stood high on the legs like the elephant ; the tusks were reduced 
to a small size, while one pair of horns stood upon the top of the 
head. They represented the front pair of the EohatiUm, and either 
stood on the nose or over the eyes. Their shape differed in tho 
different species : in some they were long and round, in others flat ; 
in others they were three-sided and turned outward. One species 
bad enormously expanded cheek-bones, and was nearly as large as 
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an olephant; it has been called Bymhorodmi bueeo. The long- 
hornod species was as largo as the Indian rhinoceros, and is called 
Syfnborodon acer. The species with three-cornered horns is inter- 
mediate in size. 

Besides these larger quadrupeds there were myriads of the small 
ones, whose evident adaptation for in sect- and soed-cating habits 
indicate the abundance of such supplies. Thus there were moles, 
mice, squirrels, and not less than seven speoies of rabbits. Areas 
exist where the beds of the formation laid bare by the weather are 
found to be covered with the delicate remains of these animals. 
They cover the aurfaco in such jirofuaion as to resemble the loose 
grain on the farmer's ham-floor in harvest time. 

The Pliocene stratum, above the Miocene, is usually present in 
the regions whore the latter occurs, though not invariably. It has 
a more sandy character, while the older beds are more clayey. 
The life they disclose is quite distinct from that wo havo just pass^ 
in review, dWering from it much in the same way that it diflers 
from that lielow it, i. e. the Eocene. In other words, it is still 
more like the life ol‘ the present time, and the curious intermediate 
or (to speak inaccumtely) the mixed divisions havo nearly disap- 
peared. We have now true dogs and weasels, true elephants, and a 
few true deers and antelopes. The camels are almost like those 
now living ; and while the horses have three toes, the side toes are 
much reduced, and the teeth are much more nearly like those of 
living horses, lihinoceroses still abound ; but all their mixed tapi^ 
roid and elephantine kindred havo utterly disappeared. 

A curious feature in the dentition of the horses and camels of 
this period has been observed. The temporary or milk4ooth of 
the horses wore very much like the permanent or second series of 
tho horses of the preceding or Miocene formation. The second or 
permanent teeth differed from them, and resembled exactly in type 
tho temporar}^ or milk-teeth of the living horses. The cose of the 
camels is similar. Like the hogs they posBcssod a full set of upper 
teeth in front, which thoy soon shed, thus taking <m one of ^eir 
true camol characters ; but their permanent series all roo^ after 
this shedding was like that of the milk-dentiUon of the existing 
camels and l^mas. In tho latter animals the number of the perma- 
nent teeth is'lcBs than that of the first series in one part of the 
mouth, thus producing another typo. 

In the fifth and last period wo observe another marked change 
in the life. Most of tho Mammalia are nearly related to those now 
living in this and other continents, while a peat manv forms of As 
past are lost. The monkeys did not reaoh into tho Pliocene, so far 
as we know ; now the rhinoceros leaves us. A few remnants only 
survive of the camels and horses. Oxen first appear either as the 
giant bison or the southern musk-oxen ; deer great dse exist. 
The loss is replaced by South- American t3rpos, especially gigantio 
sloths, in great abundance, with droves of tapirs and peooaries. For 
the first time we have the raccoons and bears, the latter of the 
sumo character as those found with the fossil sloths in Buenos Ayres, 
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True oats, like the jaguar and the tiger, roam the forests ; and wea- 
sels and otters inhabit tho banks of the streams. 

The modem time has come, so far as tho patterns of the animals 
are concerned ; but thoir habitations arc still different from thoso 
which their representatives preserve at tho presonjt day. But nearly 
all the poat-pliocono quadnipcds belong to different species from 
those now Uving. • 

The present appearance of the mammalian family in North Ame- 
rica is due to the following changes ; — ^Tho llamas, sloths, tapirs, 
and peccaries have all been banished to Mexico and South America ; 
so also most of the largo cats. The horses, mastodons, and ele- 
phants were extinguished. I'he deer type seems to have expanded, 
while one ox (the bison) and on antelope remain. The wild dogs, 
weasels, d:c. number about as many species now as in tho past, wliila 
tho variety of boars seems to have increased ; on the other hand 
only one of the largo cats (tho puma) remains. Tliat strange crea- 
ture the opossum still holds his own far away from his Australian 
kindred. The smaller rodent quadru])ods are almost as much 
varied as ever. Many of these changes have evidently boon 
wrought by the glacial period. That frozen cpi>(*h brought down 
the aictic Ufo, and either destroyed those forms that could not resist 
its rigours, or drove them into a more southern climate. The musk- 
ox then roamed through the southern States ; tho walrus haunted 
tho eoasts of Virginia ; and tho reindeer peopled New Jersey. With 
the return of tho milder period these again sought the north. 

But a small proportion of tho actual number of the 8p<M!ic8 which 
lived during those successive ages is yet known, and the hold offers 
many retums for exploration. As an illustration of the manner in 
which opinions respecting the history of life may be corrected by 
discovery, I cite two examples. The bony gar-fishes have been 
often pointed to as exhibiting a remarkable break in the times of 
appearance in geological history. Their latest fossil relatives were 
known to have existed during the ancient period called tho Jurassic ; 
they did not recur until present, and now only in tho fresh 
waters of North America. This break of at least one third of all 
geological time has been recently much reduced by the discovery of 
gars in great abundance in tho Miocene and Eocene periods on this 
oontmont. Tho second case is that of the serpents. ' They were 
only known for a long timo in the Eocene of New Jersey, then in 
the same epoch of Wyoming, and lately in the Miocene of Colonido. 

Until recently no fossil monkeys, bats, or opossums were known 
to exist in Ainerioan formations; and the carious intermediate 
^visioni above described as related to elephant, rhinoceros, tapir, 
hog, camel, horse, monkey, &o. are all reoent American discovenea. 
— Psw M<mMy, Fek 1874. 

On Xeueiaphus, Euroifisr, Ooassus peruvianns of ^he Psrut/ian 
Alfi, By Dr. J. E. Gnjit, F.B,S. &c. 

Mr. Whitely has sent to the British Museum the skins and skulls 
of a male and female Peruvian deer from Ceuohupate, Peru, at an 
eloTation of 11000 feet. 
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The male, which he calls “Oieidos/^ is evidently the same animal 
as I described (from speoimons which he had previously collected) 
as Xenilaphus chilensia (Ann. & Mag. Nat. Hist. 1878, xii. p. 161), 
and as the male of the young animal which MM. Gay and Gorvais had 
described in the ‘Ann. 8ci. Nat.’ 1846, p. 2^^ and figured with the 
skull in the Atlas to Gay’s ‘Chili.’ They live in largo troops. 

Mr. Whitely’s specimen shows that the horns of the animal which 
I described as XtneUiphue are probably a mafformation both in form 
and surface ; for they were covered with beads, whoroas the horns of 
the s|>ecimen just received have a simple, subulate, slightly grooved 
beam 9 inches long, with a brow-antler of the same form G inches 
long, cun^od upwards and inwards at the tip. 

The colouring of the face and shape of tho horns of Mr. Whitely’s 
specimen agree with the figure of Cervua atUiairtusis given in the 
‘Atlas ’ to D’Orbigny’s ‘Voyage dans rAmerique mc^ridionale,’ t. xx., 
published in 1 847. The skull of this animal does not seom to have 
been observed ; but it probably represents the same species as Oervus 
rhilensia of Gay and Gervais. 

As the genus Furcifer of Sundevall was established for the Cfrvus 
antUiensis of D’Orbigny, and restricted by mo to the guemul, it 
will have the priority and take the place of tho genus Xenelaphua, 
established on an animal that probably has anomdous horns. 

MM. Gay and Gorvais published tho account of Cervus ehiUnsis in 
1846 ; and Gay afterward figured tho skuU, which leaves no doubt 
about the identity of the species. Their specific name will have 
priority, and the animal will have to be called Fureifer chiUnsis* 

Tho female specimen, which is named “Yen ados,” is much smaller 
and has a softer fhr ; they live always in pairs, and never mix 
with the Oieidos. It has the genend colouring of tho “ Oieidos ^ 
{Fureifer chilemis), but the top of the face is blackish. This speci- 
men is accompanied by its skull, and is evidently the same species 
as the skull of a femde obtained from Mr. Whitely in 1878 from 
Teni, which is figured in tho ‘ Hand-list of Hummants,’ t. xxxv. 
fig. 2, and as the skull of a male with defcamod horns, received from 
the Zoologioal Society under the name of Cerrms antisimM, and 
fipu^ in the ‘Hand-list,’ t. xxxv. fig. 1,— both as Fureifer anH^ 
aiemis. These skulls differ from XewAaphua ckUenaia and Huamda 
leueotia in having only a small shallow tear-pit, whereas those 
animals have a lai^ipe deep one. 

There is no doubt that the “Venados ” of Peru is quite distinct 
from all the other South-Ameriean deer or skulls of deer that we 
have in the Museum. The skulls agree with ^ose of Ooaaaua in the 
small size of the tear-pit; but I do not venture to decide to 
what genus the only male skull that we have wiUi deformed horns 
is to be refen^d, but will denominate it Oervua (Oouasua) prrtm- 
anua, distinguished from all the other species of Ooaaaua its large 
sixe, of which Fureifer antmamia, Gray (Ann. A Hag. Nat. Bist 
1878, xii. p. 162, H^d-list of Kuminants, t. xjcxv. figs. X A 2)# will 
be a synonym. It is quite distinot from the Ooaaaua WhUefyi^ Gray 
(Ann. A l6ig. Nat. Hist. 1873, xiL p. 168, Handlist of Ruminants, 
t. xxxU. fig. 2), also from Peru. 
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XLV . — On Duncanella, a new Oenvs of Palaeozoic Corals » 
By H. Alleyne Nicholson, M.D., D.Sc., F.K.S.E., &c., 
Professor of Natural History in University College, To- 
ronto. 

My friend Mr. U. P. James, of Cincinnati, well known 
amongst American palsaontologists by his ‘ Catalogue of the 
Lower Silurian Fossils of Ohio,’ has recently placed in my 
hands several specimens of a curious little coral from the 
Niagara group of Indiana, which appears to me to form the 
tyro of a new genus, and which I propose to call Duncanella^ 
in honour of Professor P. M. Duncan, one of the highest of 
living authorities on the fossil Actinozoa. The characters of 
the genus are as follows : — 

Corallum simple, conical, free, and non-adherent. Calico 
deep^ circular very slightly expanded above. ^ Septa included 
within the caUce, apparently in multiples of six, extending to 
the centre of the theca. A columella wanting, or at any rate 
non-determinable. Epitheca well developed, with vertical 
and encircling striss extending to the margm of the calice, but 
deficient at the base, where it leaves a circular aperture from 
which the septa protrude in the form of a small cone. No 
tabulfls or dissepiments. 

The affinities aipuMamUa would appear to be with the 
Turbinolidsa ; but it cannot placed under any recorded 
mas of this family, nor does it even show any decided rela- 
tionship with anv t^ of the Aporosa. 1 should have been 
Ann. A Mag. N. Hist. Ser. 4. Vol. xiii. 24 
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disposed to place these corals under the genus Petraia but 
for two facts. In the first place, the septa appear to be 
clearly arranged in multiples of six, being twelve at the base 
and eighteen in number at the ealice ; whilst, in the second 
place, there is the anomalous character that the extreme base 
of the corallurn is destitute of an epi theca. Tlie visceral 
chamber is thus open below as well as above, the inferior 
aperture being distinctly circumscribed, circular in fonn, and 
exposing to view the slightly exsert septa. At first sight T 
thought this aperture might perhaps be accidental ; but it is 
present in all the specimens J nave examined, with the excej)- 
tion of one large example, in which it appears to have been 
cicatrized, and is only obscurely and with diflSeulty recog- 
nizable. From the cyathophylloid corals Ihmcanelln is 

f ¥ 

nt h 

Dunrtmella horealUf Nioh. : a, sido view of an average specimen, of the 
na^ral eize; 6, vertical section, showing the >ory deep cylindroid 
calice ; r, transverse section, enlarged ; d, side view of tn© base, en- 
laigf'd, showing the inferior aperture and slightly exsert septa ; c, the 
base viewed from below, muon enlarged, showing the absence of the 
epitheca and the septa meeting in a central point, 

distinguished by not having the septa in multiples of four, 
and by the total absence ot tabulae or dissepiments. From 
Oyatheuronta, lastly, the present genus is distinguished by itA 
want of a columella and septal fossette, the number of the 
septe, and the characters of the base. 

The following is the only species of the genus that has come 
under my notice : — 

Duncanella borealis (Nicholson). 

Corallurn simple, free, cylindro-conic, from 7 to 10 lines in 
length, and 2 lines in diameter at the calico. The base is 
truncated, destitute of an epitheca, and exhibiting^ a circular 
opening about half a line in diameter. Within this opening 
are seen twelve septa which extend from the circumference to 
the centre, and usually project slightly in the form of a little 
cone. The r^t of the coral is coverea with a well-^developad 
epitheca, which exhibits well-marked longitudinal xidges, 
together with a few shallow annulationa of growth, between 
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which are fine encircling striae. The calicc is extremely deep, 
occupying about one third of the total length of the corallum, 
CTlinaroia, and only slightly expanded towards its margin. 
Eighteen equally developed septa appear in transverse sec- 
tions of the coral immediately below the bottom of the cup ; 
and these meet in the centre of the visceral chamber, appa- 
rently without the intervention of any columella, though 
seerningly somewhat elevated centrally. Tlicre arc no traces 
of either tabular or dissepiments, and the interseptal loculi 
wpear to extend uninterruptedly from the base to the ealice. 
Towards the margins of the calice the septa appear to become 
obsolete ; but their free edges are unknown. 

Locality and Formaticyn . — Niagara Group (Upper Silurian), 
Indiana, u.S. A. Collected by Mr. IJ. P. »tames. 


XLVI . — On a new Genas of Carboniferous Polyzoa. By 
Professor John Youno, M.l)., and Mr. John Young, 
Hunterian Museum, University of Glasgow. 

[Plate XVJ. B. figs. 1-6.] 

After a careful examination of the literature of Ceriopora 
grcwilis^ Phillips, sp., the only conclusion wo can come to is 
that a polyzoon and a coral have been confused. With the 
coral we have not at present to do ; but to make clear our 
position, we shall quote the generic and specific descriptions. 

Ceriopora (pars), Ooldfuss, 1826; Blalnvilh*, 1834; 

D’Orbigny, 1847. 

“ Colony fixed by the base, from which cylindrical dichoto- 
mous branches proceed, giving a dendroid aspect. Each 
branch is provided with several superposed layers, enveloping 
each other, the cells being simply round pores on the surface. 

Ooldfuss, in 1826, placed under Ceriopora a multitude of 
diverse Bryozoa. In 1834 Blainville considerably restricted 
the characters of the genus, and only placed in it species pro- 
vided with several layers of superposed cells, whether the 
oobny is branching or bulbous. Now, in aocordance with the 
plan we have adopted with all the Bryozoa, we think the 
name CWimora ought to be reserved more s^ially for the 
branching dendroid species, the globular non-dendroid species 
forming me genus Rep^iuUioam. Hence it will be necessary 
to change the names of several of the Oerioporas admitted in 
1847 into our * Prodrome de Paldontologie otratij^raphique 
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for at that time we had not recognized the differences based 
on the presence of one or more layers of cells.” — D’Okbigny, 
PaUontologie Fran^aise^ v. p. 1029 (1850-62). 

Ceriopora, nobis. [Aloeolitm species, Lam.) 

Polypary stony, sessile or af&xed, composed of several 
concentric layers of cells enveloping each other; cellules 
tubular or subprismatic, subcontiguous, parallel or divergent.” 
— Goldfuss, Petrefactn Oemianiw^ p. 32. 

At page 244 the polyp-cells of these corals are described as 
round short tubes wnich have neither transverse nor vertical 
lanudlee, neither a siphon nor lateral connecting tubules. They 
sometimes lie parallel and immediately in contact with each 
other, and press on each other so as to appear obscurely pris- 
matic; sometimes tliey diverge. Their apertures arc equal 
in diameter to the tubes, and are seldom constricted or dilated. 
The polyjpaiy enlarges by the concentric superposition of new 
layers* The branches of this mass are likewise made up of 
several layers. 

Pictet Traits de Pal^ontologie,’ 1 857, iv. p. 1 64) places 
Ceriopora under the family Tubuliporides, tribe ForaminSs — 
among those, therefore, which have the cells pierced in the 
common calcareous mass, and not salient. He considers this 

f enus one which should rather be abolished than restricted. 

lis definition is, “ they form colonies composed of eq^ or 
nearly equal cells united by their margins, and not prmonged 
into tubes.” 


“ Ceriopora, Goldfuss. 

Polypidom tuberose, composed of numerous thin concentric 
layers ; ^res round, unequally placed. 

This genus was intended by Qoldfuss to include several 
fossil forms now referred to Alveolites^ Chryaaora^ &c. The 
above definition is of the genus as now restricted*” — ^M^OoY, 
Pakeozoic Fossils^ p, 194. 

MiUqpora. — Pores venr minute, peipendicular to the 
surface j cells without lameliee.” — Ibid.p, 195. 

PhiUips places MiUepora^ along with Feneatella^ Glaucanome^ 
&c., among the Polypiaria, along with Favosites and the other 
true corals. 

Morris (' Catalogue of British Fossils,’ edit* 1864) puts (h- 
nijpora, Goldfuss, 1826, in the Bryosoa, and giVes 0. grociUs 
and C. inten^osa under that generic beading, MtKepora being 
among the Zoophytes* 

Amid this conf^ion it is apparent that Pictet’s suggestion 
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to set aside Gertopora lias much to commend it : for the con- 
iiision of Corals and Bryozoa commenced with Goldfuss, His 
definition, therefore, is not precise enough, though it is obvious 
that he founded the gcntis on a coral. M^Uoy’s restricted 
genus also belongs to the Corals ; while Morris, by his transfer 
of the name Ceriopora to a Bryozoon, has loft the species under 
consideration without a geneiic name to which it has a legiti- 
mate title. This question of nomenclature is one of ^eat 
difficulty ; as. however, the essential character of the fossil we 
are about to aescribe separates it from all other known Carbo- 
niferous forms^ we would suggest Rhabdomeson as the generic 
name, the axis being central, not lateral as in Allman’s 
Rhcbdopleura. 


Rhahdomeson gracile (nov. gen.). 

MiUepara graeilU^ Phillips, Pal. Foss. 

Certopnru gractiU^ Morns, Catalogue. 

The stem is slender, cylindrical, branching, the branches 
coming off at right angles to the stem and never less than an 
inch apart, and consists of a hollow axis formed by a thin 
calcareous tube, and of a series of cells ranged round the axis. 
There are 100 cell-apertures in a linear inch ; the apertures 
are oval, with simple outlines, the funnel-shaped depressions 
at the bottom of which they are placed sloping down from the 
crests of the dividing ridges. These ridges are tuberculated, a 
large tubercle, which well-preserved specimens show to be a blunt 
spine, being placed at the upper and lower angles of each aper- 
ture. Hence the periphery of a single cell usually presents 
four such tubercles, while smaller tubercles occur between each 
larger pair. But the aperture of the cell does not occupy the 
whole area of the pore-depression ; a thin lamina reduces the 
orifice, hymen-like, to one fourth of the area 0 / the pit ; and 
this restneted orifice is at the upper end of the depression 
(PI, XVI, B, fig. 4). The cells are conical, the inner extremity 
being in contactwith tlio axis, the cell turning upwards and out- 
ward so that the plane of Its aperture is parallel to the axis. 
The apex of the carved cone terminates two cells and a half 
below its orifice. Towards their apices the cells are separated by 
a very thin common wall, which thickens outwards so that the 
orifices are separated by a partition whose thickness is one 
third of the aiameter of the cell-cavity at its widest part. 
When the cells have been removed so as to expose the hollow 
axis, the wall of the latter is seen to be ma^ed by minute 
round spots, which at first suggested the possibility of a com- 
munication existing between the cavity of the cell and that of 



338 MeBsris. Young on a mm Genua 

the axis. But careful examination has satisfied us that not 
merely is the cylinder imperforate, but the cones do not even 
abut on it ; they run out ^ongside of it. Both axis and cells 
are filled sometimes witli amorphous calcareous matter or with 
clay sediments. In the latter case the casts obtained by dis- 
solving away the skeleton witli acid (fig. 3) show a not^ on 
the lower side', of their widest part corresponding to the thin 
lamina already mentioned, w’hue the mass lyin^ beyond the 
notch is the mass of sediment that filled up the pit or vestibule 
already described. There is no trace of septa in the cell or 
in the axis ; tlicre are no tubules |)utting adjacent cells in com- 
munication ; and there is no sign of avicularia or other external 
processes. The spines are solid ; but the worn ones show 
something like a central pit. We have not found the free 
ends of any of the branches ; but the equality of all the cells 
forbids the supposition that they are multipliea by intercalation. 
The central tubular axis has a thin wall, which is distinct from 
that of the cells in contact with it (fig. 6). In fact, the line of 
separation between the>sc calcareous layers is everywhere 
recognizable, and is prolonged into the tubercle or spine 
(fig. 6, f ) . The liounding ridge and tubercle are, in fact, 
shared by adjacent cells, and the culcarc»ous matter is deposited 
in luminaq as shown roughly in figs. 4, 5, & 6. whereas the 
walls of the cells as far as the oral lamella are nomogeneous. 
Wc have not ascertained what is the condition of the calcareous 
matter in these layers^ our chief object being to show that a 
central pit in these, as in other similar structures, neither implies 
a central canal nor an articulated appendage. Each cell has, 
in short, its own proper wall. The cells arc tliroughout equal 
or nearly so — ^the differences seen in fig. 2 being ^ very rare 
occurrence, though when they exist the regularity of the quin- 
cunx is impairea. But the equality is such as to fotUd the 
idea that the cells are intercalated, an important point in the 
definition of Ceriopora. 

Assuming the hydroid character of the Graptolites, Bhabdo^ 
pleura is the only polyzoon hitherto known in which a solid 
axis is found ; and in it the cells terminate the nodes of the 
axis. The form just described rather resembles a sclerobasic 
corfid in having the axis wholly within the circlet of cells. 
What may be flie true affinities of Bhabdomeaony it would be 
rash on our part to attempt to determine. The novelty of the 
has induced us to publish it at once^ reserving the generic 
de^tiontill we complete our investigations into other species 
referred erroneously to Ceriopora, We should be glad if collec- 
tors who may possess forms similar to that here figured would 
lend us specimens for comparison — and would suggest the 
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propriety of a reexamination of Wehateria ermoides. Edw. & 
Haime, the description having some points of resemolance to 
that of Bhabdomeaon. 

Distribution, — Rhabdomeson {Cerwpora) gracile is common 
in all the limefttones and shales which yield Polyzoa through- 
out the west of Scotland. It ranges Irom the lower to the 
upper members of the Carboniferous Limestone. In some of 
the harder shales specimens occur two or three inches in 
length ; while by washing the soft and weathered shales, 
numerous well preserved fragments are easily obtained. In 
some localitie^H it is associated with species of Cerioporay 
viz. C. interporosay Phill., C. rhombiferay Phill.. and 0. 
^im^l^Sy Phill. ; while in other localities it is the only species 
met with. The white limestone of Trearnc, near iJcith, 
Ayrshire, has yielded numerous natural sections. The stone 
splits in most cases parallel with the axis of the stem, and 
snows the central hoUow tube, bare of cells for considerable 
lengths. The tube in those speoimons never shows more than 
a fine layer of minute crystals of calcite lining its interior. 
Those from other localities have the tube more or less filled 
with amorphous calcite or clay, or both. If the identification 
with Phillips’s species is correct, this species descends to the 
Pilton group. 

KXPIANATION OF PLATE XVI. B. figs. 1-6. 

Fig. 1. Jt/uthdomesoH gracile (auv. gen.). Fragment, natural size. This 
and the other figures, except tig. 4, wore drawn with the camera 
lucida. 

Fig. 2. Ditto, enlarged, to show character of tubercles. 

Fg. 3. Ditto, ]>olished and slightly fetched with acid, to show the mesial 
axis, </, and casts of colls : a and c show casts which reach the 
surface in the plane of section ; the notch in the lower surface 
of each cast shows the position of the oral lamella, the matter 
external to the notch being matrix, which fills up the vestibule 
shown in fig* 2. Opposite b, a fragment of a celt is seen lying 
on the axis; and at e the apices of several cells are seen 
surrounding the axis. 

JV.4. Ditto. Diagram of cell, to show conical form, position of lamella, 
and shape of vestibule. 

jRy. 6, Ditto. Transverse section, showing hollow axis and surrounding 
cells eut across at various points, and the angular form caused 
by mutual pressure. 

0, Ditto. Two tubercles, greatly enlarged to show structure, as seen 
by transmitted light; a, cell-aperture; 6, central axis; r, p', 
tubercles. 
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XLVII . — A Concise Notice of Observations on certain JF%om- 

liarities in the Structure and Functions of the Araaeidea* 
By John Blackwall, F.L.S. 

Much diversity of opinion being entertained by eminent zoo- 
tomists and physiologists with regard to the structure and 
function of certain organs common to spiders belonging to 
several genera, which arc situated near the extremity ot the 
inferior surface of the abdomen, immediately before the spin- 
ning-mammultie, I availed myself of recent visits of a friend, 
Mr. William Stathani, to inspect under his excellent binocular 
microscope the parts in question, carefully prepared for the 
purpose oy himself. When efficiently illuminated and viewed 
with a magnifying-jiower of about 125 diameters, they were 
distinctly perceived to be provided with very numerous and 
exceedingly delicate 8pimun|^-tube8, completely establishing 
the accuracy of the conclusion at which I had previously 
arrived by minute investigation, namely that the parts consti- 
tute an additional or fourm pair of spinners united throughout 
their entire length*. 

The spiders submitted to examination were Oinifo atrox^ 
C. sirnihsy and Ergatis viridissima. Between the proximate 
extremities of the fourth pair of spinners in the first two spe- 
cies there is a distinct septum; but in Ergatis viridissima. 
Mithras paradoxus^ and some other small spiders provided 
with the additional spinners no septum is apparent, tne entire 
area formed by their contiguous extremities being amply sup- 
plied with spinning-tubes. 

The conjoined spinners composing the fourth pair ar^ mov- 
able, and, when in action, present their extremities to the 
calamistra, which in passing over them draw out and card the 
excessively line filaments proceeding from the spinnitig-tabes 
into the two delicate pale oluo ban£i that enter into the com- 
position of every flocculus in the complex snares of Oinifio 
atrox^ (7. similis^ and C. ferox. 

The small spiders, the proximate extremities of whose addi- 
tional spinners are without any definite mark of distinction, 
have the calamistrum (situated upon a ridge on the abdominal 
side of the upper surface of the metatarsal joint of each poste- 
rior leg) usually com{) 08 ed of a single row of curved movable 
bristles ; but the calamistrum of the larger species of Qiniflc 
commonly consists of two parallel rows of fine spines. 

I may here remark that the calamistra are frequently much 

"s Transactions of the Linnaan Society of T^ondon^ vol, xviu. p. 838 
H $eq 
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less conspicuous on male than on female spiders, the occasions 
for their employment being fewer and of minor importance in 
the former than in the latter sex. 

The prevalent opinion, that the very remarkable snare of 
Mithras paradoxus does not afford any evidence in its con- 
struction of the action of the fourth pair of spinners and the 
calamistra with which this spider is provided, is probably erro- 
neous ; for 1 have reason to believe that the transverse lines 
attached to the four radii in the snare of this spe.cies arc formed 
by the agency of the calamistra in passing over tlie extremities 
of its spinners ; and this agency is undoubtedly exercised in 
forming the extenial convex covering of its cocoon. A species 
of -/l/iVArcwr which inhabits the United States of North America 
evidently employs its fourth pair of spinners and calamistra in 
the fabrication of its cell. 

Now, as I am dis|>osed to attach much importance to the 
habits and economy of spiders with referenCi^ to their system- 
atic arrangement, the fact that species provided with calamistra 
are always found to possess the additional spiniifirs, and that 
these parts constantly cooperate to produce results affecting 
their economy in a very obvious manner, has not, I apprehend, 
had that consideration b(58towed upon it by arachnologists to 
which it appears to be entitled. 

The late Mr. Richard Beck communicated to the Microsco- 
pical Society of London, in the year 1861, some remarks on 
the formation of the viscid spiral line in the snare of Epelra 
diadema^ commonly denominated the garden spider. In this 
paper, of which I have merely seen an abstract, tlie following 
statement occurs ; — With only a pocket-lens 1 could distinctly 
SCO that the viscid lines, as first drawn from the abdomen, were 
not dotted. On a careful examination with the microscope, 
the thread at first appeared only slightly thicker than an un- 
gummed line ; but after a very short time undulations appeared, 
and subsequently, at the most regular distances, the viscid 
matter formed into alternating large and small globules. The 
whole process is a beautiful illustration of molecmar attraction.’’ 

Witnout questioning the accuracy of Mr. Beck’s observa- 
tions, several diflSculties present themselves in connexion with 
his eiaplanation of this curious sulnect, that carefully conducted 
investigation alone can dispel. To some of these difficulties I 
shall now direct attention. 

The fine elastic line on which the viscid globules are distri- 
buted is oansoUdoUed j but it is perplexing even to conjecture 
how this consolidation is effected, since, according to Mr. Beck, 
the line is surrounded by a viscid fluid as it is drawn from the 
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abdomen ; the importance, therefore, of ascertaining by close 
inspection whether the lino and the viscid fluid .in which it is 
enveloped proceed from the same spinning-tube* or not will be 
inlmeaiately apparent. Tt is evident, from the materials of 
which they are composed possessing such widely different pro- 
perties, that they cannot bo produced by the same organ of 
secretion. 

There is a difiiculty also in comprehending how a cylindrical 
body of viscid fluid can be rt*8olvcd by molecular attraction 
into a series of large and small globules disposed on the line 
alternately at minute and most regular distances from one 
another. 

Had Mr. Beck been Bj)ared to continue his researches, he 
might perhaps have been enabled, by his well-known skill as 
a microseopist and by the advantage he possessed in having 
superior optical instruments at his command, to throw some 
light on the obscure phenomena hero submitted to the consi- 
deration of arachnologists, which remain as problems yet 
waiting a solution. 


XLVIII, — On the Invertebrate Marine Fauna and Fishes of 
St. Andrews. By W. C. M^NTOSli. 

[Continued from p. 316. J 

Section II. MOLLUSCA (proper). 

The Mollusca are chiefly nrocured by dredging, examina- 
tion between tide-marks, or the deep-sea lines of the fisher- 
men, though certain storms sometimes strew the sands with 
many species in great profusion. Not a few of the rarer forms 
are found in the stomachs of fishes, such as the cod, haddock, 
and flounder. Tlic remarks on the class may be arranged in 
three divisions, founded on the economical value, peculiar 
habits, and rarity. 

By far the most important species in the first group is the 
common muasol [My turn which occurs in vast numbers 

in the form of mussel-*^ beds ” on muddy flats, chiefly situated 
on the right bank of the estuary of the river Hden« Attached 
to stones, sticks, and to each other, these shell-fish luxuriate 
in abunaance of Diatomaccm, Infusoria, and other minute 
forms of animal and vegetable life. From their special vidue 
as bait the city derives a considerable annual revenue ; and if 
the wise protection only lately enforced were supplemented by 
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akilful mussel-fanuiiig, great increase in revenue might Ije 
anticipated, Shcll-lifth, like other animals in civilized part‘d, 
cannot survive^ constant inroads without special restrictions. 
Multitudes of the young mollusks, moreover, are found in- 
crusting the pol (‘8 for the salmon-nets on the West Hands, and 
the rocks, stones, and tangle-roots elsewhere ; hut they do not 
attain a large size, apparently from overcrowding and the want 
of congenial food, which the purer water seems incapable of 
supplying. This sijecies takes the place of the horse-mussel 
(‘^yoags’’) of the Zetlandic fishermen, and the worms of those 
in the Channel Islands, It is seldom eaten by the natives. The 
edible cockles, agaiu^ alx)und on the sandy flats near the 
entrance of the Eden into the sea, and are occasionally sold as 
food, though of late years their scarcity has rendered their 
appearance less fn^quent in the market. Periwinkles and 
limpets are constantly gathered for similar purposes, I'he 
only uses to which some of the other mollusks are applied are 
in the amateui* manufacture of ornameuis, sucli as shell pin- 
cushions from various univalves and bivalves, bracelets from 
Nasaa incrassafa and Troc/ms cineraruis^ after the latter has 
had its nacreous layer ex[)oscd by an acid. 

The rock-boring sliell-fish arc five in number, though only 
one exercises any great influence on the disintegration of the 
rocks — viz. Pholas crispata, which often swarms in the shale 
and sandstone, and takes tlie j)lac(‘ of the Pholas dactyfus of 
the chalk rocks of the south. Pholas ectndida occurs too rarely 
to require special mention in this respect ; and the same may 
be said of Sojoicava rugosa. The excavations of Patella imU 
aaJta and Chiton fascicularis in sandstone show tliat no si)ecial 
Doring-organ is necessary for this T)urj)08t‘. The latter species 
sometimes scoops out considerable cavities in sandstone, in 
which it reposes. The only w'ood-lwrer is Xylophaga dorsalis. 

In taking, under this head, a general survey of the boring 
forma, it is fomid that they belong to at least three invertebrate 
Bubkingdoms, viz. the Protozoa. Mollusca, and Annulosa. In 
the first ore boring sponges ; in the seeond, Bryozoa and various 
mollusks ; in the third, aca-urchins, gephyreans, annelids, and 
cirr^des. 

The sponges appear to bore only into calcareous substances, 
such as shells and limestone. The Bryozoa perforate shells ; 
the mollusks proper, limestone, sandstone, luuminous shale, 
gneiss and other rocks, wood, wax, shells. &c. ; the annelids 
tunnel shells and rocks of various kinds ; the sea-urchins cal- 
careous rocks, gneiss, granite, and other rocks ; the gcphjreans 
and cirripedcs shells and limestone. Good opportunities are 
afforded at Si. Andrews for studying the boring-action of the 
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mollnflka and annelids. Photos crispata and Leucoddre oiliaia 
arc equally abundant^ and must exercise as much influence 
on the disintegration of the sandstone and shale between tide- 
marks as the luring sponges amongst the shells in deep water ; 
while Patella^ Chiton^ baxicava^ and Dodecaceria are also 
freouent. 

The theories which have bcicn promulgated to explain the 
mode by wliich these various creatures perforate materials so 
diverse may be ranged round two great centres, viz. the 
chemical and the meelianicol^ . The advocates of tne former 
seem to take for granted that the borings occur chiefly in 
calcareous substances ; and with propriety, therefore, they make 
their solvent an acid. It is clear, however, that this agency 
is unable to account for the abundant perforations in media 
totally impervious to such action. Moreover no trace of acid 
is found in many borers; and though present in some, as in 
Sahella saxicava and Photos^ it is likewise characteristic of 
other marine animals which do not bore ; and it is purely 
hy|)othetical at present to bring in the aid of the carbonic 
dioxide derived trom sea-water, tor the same reason. 

The mechanical theory, again, supposes that the animals 
perforate by means of shells or mttv particles in the case of 
mollusks, teeth in the sea-urchins, bristles in the annelids, 
homy processes in certain cirripedes and gepbyreans ; but we 
are left in doubt concerning the extensive and wonderful per- 
forations of the sponges*, those of the Bryozoa, and the rest of 
the cirripedes. If, however, we regard the ‘^macerating’’ 
theoiy as a modification of this, certain of the difficulties will 
be overcome. The grains of wood, however, found in the 
stomachs of Teredo^ are interesting in this resp^. 

The whole subject of the boring of marine animals, indeed, 
is much in want of further elucidation ; and it is hard to believe 
that the same modus operandi exists in all. In conclusion, 
the theories may be arranged under the following heads (for 
all the snbkingdoms), after Forbes and Hanley and Gfwyn 
Jeffreys : — 

I. That in the shell-fish the perforations are made by rotations 
of the valve^ like aiders (Bononni, Adansom Bom, 
J. E. Gray, ]>. Fleming, Cteler, Forbes and Hanley, 
Cailliaud, Kobertson, &c.) : in the sea-urchins, by the 
teeth (Cailliaud). 

This theory is not supported hy an examination of tEe 
perforations of the sponges, Bryozoa, those of the annelid, 

• We do not here allude to the boring by jaws or tongue (e. g, in 
mnia and TVrif Aim). 
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gephyrcans, and cirripedes, nor by a comparison of the 
aheUfl and tunnels of the mollusks themselves. The 
epidermis of the latter in each case would likewise suiFer. 

II. That the holes arc made by rasping effected by siliceous 

particles on the foot of the mollusk (Hancock), by grains 
of silex from the exterior (Bryson), by the foot in some 
way (Dr. Fischer), and by chi tine in the cirri|)edes 
(Darwin) and gepliyreans and the bristles of the annelids. 

This explanation is not lionie out by the case of the 
sponges, by that of the Bryozoa. and certain cirripedes ; 
moreover such siliceous particles are rare in iboring 
mollusks. 

III. That the excavations are due to ciliary currents, aided 
by rasping ((Tamer). 

The cun’ents may assist, but seem to be insufficient to 
account for the bonngs in any group. 

IV. That the perforations are produced by a chemical solvent : 
Gray, Osier {{orSaxteava)^ Drummond, Cailliaud, Mantell, 
Thorent, Reeve, Bouchard-(!5hantereaux, Spence Bate, 
Darwin (for Verruca\ E. 11. Lankester, and rarfitt. 

This will not explain the borings in wood, aluminous 
shale, gneiss, granite, sandstone, and wax. Tt is interest- 
ing, however, as my friend Mr. Ray Lankester has spe- 
cimly shown, that shells and calcareous rocks are much 
affected by burrowing marine aniinals. 

V. That the borings are the result of a secreted solvent and 

rasping action (Thompson and Necker). 

It seems improbable that the solvent should vaiy with 
the nature of the rocks attacked. 

VI. That the perforations are caused by a macerating or simple 
solvent action of the foot in mollusks (Bellius, Deshayes, 
and Qwyn Jefireys). 

It is aoubtful if this would be supported by the action 
in the sponges, Bryozoa, annelids, gephyreans, and cirri- 

S des. The strife in certain of the tunnels of the shell- 
h are also somewhat at variance with this notion. 

The most interesting species in regard to rarity are Lifna 
iubaunculata and L. Zoscombity which come from deep water, 
the char^teristic Lima hians of our southern and western 
shores being absent. A worn valve of Isocardia cor found on 
the West Sands is purely accidental. TeUina pmilla and 
Psammedna tMinella are uncommon at St. Andrews. Amongst 
anivalves, Trichotropis horealisy Pleuroioma Trsmlyanay 
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Aplysia punctcUay and Philine pruinosa are noteworthy. 
1 ne smaller univalves, such as Bissoce and their allies, are 
much less numerous in 8pe(‘ie8 than on the southern and west- 
ern shores, the ahsence of Trochm imhiUcatm being especially 
diagnostic when contrasted with the latter. The N^adibranchs 
are well represented at all seasons ; and the individuals in the 
majority ot the species are numerous. Ommatostrephes and 
Loiioo amongst the cuttles often occur in great profusion on 
the West Sands after storms. 

On the whole the species are northern, and stand in strong 
contrast to the mollusciiii fauna of the western shores, where 
HiTaria convexa^ Tapes dpcussatm^ PecUn varhis^ var. nivea^ 
Teredo megotara and T. uorvegica^ hlssurella^ Trochiis umhili- 
ratus and T, zizypliinus in the littoral zone, and the abund- 
ance of 7’ magus and T, turnidm in the laininarian, Phasianellay 
Alcera huHata^ Elgshy swarms of large and small Bissow, and 
the pelagic lanthina form conspicuous features of the marine 
fauna, just as tl)e hosts of Ihdimus acufua do on the sandy 
fields of Killipheder and other parts of the extreme west. 
Still more evident is the contrast with tlie rich southern species 
that cluster round the Channel Islands — such as the finely 
developed }>ecten8, oysters, and Anomiw^ and the appearance of 
the former between tide-marks {P, mrim)^ besiaes MyHlua 
harhatua (which takes the phice of the bearded varieties of our 
Mytilua modiolus) in obscure ere vices in the littoral zone, the 
fretmency of Area Mragona in fiissures of tlie rocks, OaUomma 
on the under surface of stones in tide-jjools at Herm^ the boring 
Oastrochania in shells, and the abundance of HaliotiSy Pandora^ 
Venus verrucosa and V. ovatUy Matira ylauca^ the Paammohioa^ 
and the angel’s wings” (Lima), which when disturbed flit 
with their brilliant orange fringes so nimbly in the tide-pools. 
Amongst univalves, again, the large size and abundance of 
Chiton diacrepana^ FismreUa. Emargina/ay Murex erinaoeua^ 
Apiyaia punctata ^ Eulima poUtay IVochus lineatuSy Cerithium 
and Cerithiopaisy and the predatory and cunning cuttles 
{Octopus) between tide-marks are noteworthy ; while in the 
surrounding water are the rare prizes Triton nodi^y 71 
cutaxeus. Cardium paptlloaimy Argiope deoollatay ana other 
forms wliich, with the foregoing, are thrown in su^ profusion 
on the shell-beach at Ilerm — e. g. Calwtra?a chinennSy Troohua 
Montaoutiy and Murex axiculatua. The fine Pinna rudu of 
South England is also entirely absent at St. Andrews* Neither 
do we find the swarms of Trochus helicinm and 7*. grixnlaiadiciaBy 
IVichotrcflpia horealia. and their allies amongst the tangle*^ 
roots, as m Shetlaua, nor the TerebratuloSy Lyonaia^ Lapatay 
PanctureUay Trochua amabUisy the Jeffteyaimy Coluniialla ^ 
limtiy PUuxotoma nivalisy P. carinata, Bcupmnder librariuay 
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Philtne angulata and P, nitid/x^ liossia papUlifera^ the (3 Uoh, 
and the half hundred new Britinh fornriH diacovered hy Mr. 
Gwyii JefFreya in hia frequent cruiaes in the aurrounding 
waters. The great beda, also, of Mytilus nuHliolus (called 
^^yoaga”), which occur in from 3 to 1.0 fathoms near the aliore 
in many parts of the Zetlandic aeaa, present an interesting 
contrast. It is this mussel (esteemed but a coarse bait at St. 
Andrews) whicli is extensively employed by the Shetlanders ; 
and in its collection many rare inverteWatea arc found amongst 
the roots of the tangles and stones, which with the mussels 
form huge muddy masses. The old ton-toothed dreg ” 
noticed by the accomplished Prof. Edward Forbes is still the 
chief instrument in procuring the 
shell-fish, and is much more service- 
able to the zoologist on such ground 
than the dredge. In the figure gi \ en 
by the facile pencil of the great 
naturalist the rope is atta<*hed to 
the eye of the dreg ; but in modern 
times the fisliermen more correctly 
attach it to the head of the instru- 
ment (after the manner of the ordinary 
dredge), and fix the rope at the eye 
of the dreg by a piece of spun yarn ; 
so that if the dreg gets entangled 
the spun yam gives way, and the 
rope pulls the head of the dreg back- 
wards, and disengages the teeth from 
the tangles and stones. In trans- 
verse section the teeth form a trun- 
cated ellipse round the central iron rod. 

The nomenclature adopted is that of Mr. Gwyn Jeffreys in 
his valuable work on the British 'Mollusca ; and I am specially 
indebted to him for his ^eat courtesy in frequently aiding me 
in doubtftd cases, and also carefully investigating shcll-ddbris 
containing minute species, which otherwise might have been 
overlooks. 

Class CONCHIFEKA. 

Order Lamellibranchtata. 

Fam. 1. Anomiidfe, Gray. 

Genus Anomia, L. 

Anjtmia ephippium, L. Jeffreys, Brit. Moll. ii. p. 31, 

Not uncommon in the dAris of the fishing-lxiats. 
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AnomiapcUeUtJbrmtSy L. Op.cit. ii. p.34, v. pi. 20* f. 2,2a-Sk?. 
Common in the game region^ as well as between tide-marks 


Fani. 2. Ostrelds, Broderip. 

Genus Ostkea, L. 

Ostrea edulis^ L. Op. ciL ii. p. 38, v. pi, 21. 

Living examples arc rare. The ^^rock” variety with 
purplish streaks, however, is occasionally found at the East 
Ro^s on tlie under surface of stones in pools near low water. 


Fam. 3. Pectinito, Lamarck. 

Genua 1. PEcrrEN, Pliny. 

Pecten pmtOj L. Op. cit. ii. p. 51, v. pi. 22. f. 1 & la. 

Common ; the living specimens come from the deep water 
of the bajr, chiefly attached to bivalves. Worn valves are 
abundant in the gravel at the East Kocks. 

Pecten cpercularts^ L, Op. ett ii. p. 69, v. pi. 22. f. 3 & 3 a. 

Frequently brought by the flshing-boats, and thrown on the 
beach after storms. 

Pecten tigrinusj O. F. Mttller. Op. ciu ii. p. 66, V. pi. 23. 
f. 2 & 2 a. 

Perfect specimens from the coraUine ground and the 
stomachs of haddocks and flounders; singte valves on the 
beach in gravel and after stows. 

Pecten similisj Laskey. Op. cit. ii. p. 71, v. pi. 23. f. 6. 

Frequent in the stomachs of flounders and haddocks ; more 
rarely procured from the coralline ground. 

Pecten maximua^lj. Op. dt. ii. p. 73, v. pi. 24. 

Occasionally brought up on the deep-sea lines of the fishery- 
men. 


Genus 2. Lima, Bruguifere. 

Lima aubauriculataj Mont. Op. cit. ii. p. 82, v. pi. 26. f. 3. 
Not common ; from the deep water of the bay. 
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Lima Loacombiu G. B. Sowerby. Op. cit ii. p. 85, 

V. pL 26. f. i 

Siuglc valves occasionally appear in the fishing-boats ; 
perfect specimens are found in the stomach of the cod. 


Fam. 5. Mytilito, Fleming. 

• Genus 1. Mytilus, L. 

Mytilus edulisy L. Op. cit. ii. p. 104, v. pi. 27. f. 1. 

Forming by their vast numbers a most imnortant mussel- 
bed at tlic estuary of the river Eden. Multltuaes of the young 
animals, besides, form a coating to the posts of the salmon- 
nets, to rocks, stones, and tangle-roots in various places. 


Mytilus modiolus^ L. Op. cit. li. p. Ill, v. pi. 27. f. 2. 

Frequently thrown ashore after storms, and brought by the 
fishermen from deep water. Monstrosities and varieties are 
common ; and there is no shell so prolific in parasitic or com- 
mensalistic growths; pea-crabs and pearls are common in 
their interior. Young forms (bearded) occur in chinks of 
the rocks between tide-marks. 

Genus 2. MomoLAKU, Beck. 

Modiolaria marmarata^ Forbes. Op. cit. ii. p. 122, v. pi. 28. f. 1. 

Abundant in the tests of Ascidia sordida^ and sometimes 
found in a free condition on the West Sands after storms* 

Modiolaria diacorsy L. Op. cit. ii. p. 126, v. pi. 28. f. 8. 

Occasionally attached to the roots of Fuci near low water, 
and to the top-shaped fronds of JSimanthalia lorea. 

Modiolosna nigray Gray. Op. cit. ii. p. 128, v, pi. 28. f. 4. 

Fine specimens occur in the deep water of the bay, and also 
in the stomachs of cod. 

Genus 3* Crenalla, Brown. 

GrmMa dscussatay Montagu. Op. dt. ii. p. 133, v. pi. 28. f. 6. 

Not rare in the stomachs of cod and haddocks, though 
pethaps swallowed in the first instance by other fishes. 

Ann. Mag. N. Hist. Ser. 4. VoL xiii. 25 
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Fam. 6. Ardda, Lowe. 

OemiB 1. Nucula, Lamarck. 

Nucida nucleus, L. Op, dt. ii. p. 143, v. pi. 29. f. 2. 

Common in tho hay ; brought in by the fiahing-boats, and 
frequent in the stomachs of cm and haddocks, 

Nucula nitida, G. B. Sowerby. Op. cit. ii. p. 149, V. pL 29. 

f. 3 & 3 a. • 

Not rare off the East Bocks in sandv gravel between tho 
rocky ridges, and in the stomachs of haadocks and cod. 

Nucula tenuis, Mont. Op. cit. ii. p. 151, v. pi. 29. f. 4. 
From deep water and the stomachs of cod and haddocks. 

Genus 2. Leda, Schumacher. 

Leda minvia, Mttller. Op. cit. ii. p. 155, v. pi. 29. f. 6. 
Common in deep water and the stomachs of flounders. 

Genus 4. Pectunculus, Lamarck. 

Peotunculus glycymeris, L. Op. cit, ii. p. 166, v. pi. 30. L 2. 

Abundant in the bay ; generally brought in by the fishing- 
boats. 


Genus 5. Abca, L. 

Area Utragona, Poli. Op. dt. ii. p. 180, v. pi. 80. f. 6. 

Instead of the clusters in which it appean in the chinks of 
the rocks in the Channel Islands, solitary exampl«i only are 
dredged off the bay in deep water. 


Fam. 8. Kelliid», Forbes & Hanley. 

Genus 2. Montacuta, Turton. 

Montaauta bidentata, Mont. Op. dt, ii. p. 208, v. pi. 31. f. 8. 
Abundant in Bhell-d4bris on the West Sands. 

Monteusuiajerruginosa, Mont. Op. dt. ii. p. 210, v. pi. 31. f. 9. 

Common in the dam water of tho bay and in the stomnehs 
of 00 ^ haddodcB, and flounders ; idso in Ae sheU-dAxis on 
the West Sands nter storms. 
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Q«tiiui 3. LASiEA, Leech. 

Laeasa rubra, Mont. Op. cit. ii. p. 219, v. pi. 32. f. 1. 

Abondant amongst algae, in crevices under stones in rock- 
pools, and in the cavities of shells between tide-marks. 

Genus 4. Eellia, Turton. 

Kellia suborbioularis, Mont. Op. cit. ii. p. 225, v. pi. 32. f. 2. 

Common under stones in rock-pools, and in the cavities of 
old limpet- and otlier sheila. 

Fam. 9. LnoinUbe, L’Orbigny. 

Genus 2. Lucina, Bruguibre. 

Lueina borealis, L. Op. cit. ii. p. 242, v. pi. 32. f. 7. 

Frequently brought in by the fishing-boats, though the 
majority of the specimens are imperfect (single valves). 

Genus 3. Axinds, J. Sowerby. 

Axiom fexuosus, Mont. Op. dt. ii. p. 247, v. pi. 33. f. 1. 

Single valves occasionally from the fishing-boats, and on 
the WMt Sands idler storms. 

Fam. 10. Carditida, Gray. 

Genus Cvamium, Philippi. 

Ojfomium minuHm, F abricius. Op. cit. ii. p. 260, v. pi. 33. f. 5. 
Common in sheU-ddbris on the West Sands. 

Fam. 11. Oardiida, Brodcrip. 

Genus Cabdium, L. 

Oardium eehinaium, L. 0>p. dt. ii. p. 270, v. pi. 34. f. 2. 
Very abondant on the West Sands after storms, and in the 
ddbria of the fishing-boats. 

Cardivmjaedatum, Mont. C^. dt. ii. p. 281, v. pi. 35. f. 3. 

Kot uncommon on ihe West Sands after storms, and in the 
stomachs of cod, haddocks, and flounders. 

25 * 
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Deadmilvvli occMnonally dredged off the Best Book* in 
S to 4 

Carditm tdule, L. Op. dt, ii. p. S86, v. pi. 85. f. 5. 

Abundant in the muddr sand at the mouth of the riTor 
Eden. Oockle-gathering iorms the occupation of some of the 
fisherwomen. 

Cardium norvegicum^ Spengler. Op.cit. ii. p. 294, ▼. pl.85. f. 7. 

Not uncommon ; generally brought by the fishermen from 
deep water. 

Fam. 12. Cyprinids, Geinitz. 

Genus 2. Oyfrina, Lamk. 

Oyprina islandica, L. Op. dt, ii. p. 304, v. pi. 36. f. 2. 

Common in deep water, and thrown ashore after storms. 
i:iome have rows of small adherent pearls. 

Genus 3. Astaste, J. Sowerby. 

Astarte suloata, Da Costa. Op. dt. ii. p. 311, v. pi. 37. f. 1 & 2. 

Frequently brought up by the deep-sea lines of the fisher- 
men. Semifossil valves of A . borealtt are also not uncommon. 

Aatarte compressa, Mont. Op. dt. ii. p. 315, v. pi. 37. f. 3 & 4. 
Frequent in deep water. 

Genus 4. CiBCE, Schumacher. 

Circe minima^ Mont. Op. dt. ii, p. 822, v. pL 37. f. 6. 

Not uncommon in deep water, and in the stomachs of cod, 
haddocks, and flounders. 

Fam. 13. Teaerito, Leach. 

Genus 1. Venus, L. 

Ventw esooleta, L. Op. dt. ii. p. 827, v. pi. 36. f. 1. 
Abundant in deep water, and on tiie beach after storms. 

Venua linota, Pultoney. Op, dt. ii. p. 330, v. pi. 36. ft 2. 
Common in deep water, and thrown plentifully on the West 
Sands after storms. 
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Vmut futdatOy Da Costa. Op, cU, ii. p. 884, t. pi. 88. f. 4. 

In 8 to 4 fathoms off the East Bocks, and fimm the deep- 
sea lines'of the fishermen. Dead valves are common amongst 
the gravel at file East Bocks. 

FeniM coma, L. Op. ett. ii. p. 387, v. pi. 38. f. 5. 

Occasionally procured in a perfect state from the deep-sea 
lines of tlie fishermen. Single valves are most abandant. 

Venm ovata. Pennant. Op. dt. ii. p. 842, v. pi. 39. f. 1. 

Common in deep water ; generally procured from the fishing- 
boats. 

Ventu palhna, L. (^. cit. ii. p. 344, v. pi. 39. f. 2 & 8. 

Abundant on the West Sands after storms, and in a few 
fathoms water on a sandy bottom all round. 

Genus 2. Tapes, Mtthlfeldt. 

T<g»ea virgineusy L. Op. cit. ii. p. 352, v. pi. 39. f. 5. 

Common in deep water and in the fishing-boats. 

Tapes puUactray Mont. Op. dt. ii. p. 356, v. pi. 39. f. 6. 

Abnndwt between tide-marks amongst the muddy sand, 
and occasionally in cavities bored by Pholaa criypxta. 

Genus 3. Lucinofsis, Forbes & Hanley. 
Ludnopsis undata. Pennant. Op. dt. ii. p. 363, v. pi. 40. f. 1. 

Common on the sandy ground, and thrown in vast numbers 
on file West Sands after storms. 

Fom. 14. TslHiildw, Latreillc. 

Genus 2. Teluna, L. 

TeUina enissa, Gmelin. Op. eft. ii. p. 373, v. pi. 40. f. 4. 

Single valves of good size ai:p not uncommon in the ddbris 
of the fishing-boats. 

TelUna baUkuMy L. Op. oft. ii. p. 876, v. pi. 40. f. 5. 

Abandant on the sandy beach at the months of the Eden 
and Tay, and on the West Sands after storms. 
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T^ina tenuw, Da Coeia. Op. cit. i). p. 879, v. pi. 41. f. 1. 

Very common on the aondy ground everywhere ; and dead 
valves occur on the West Sands throughout the year. 

TeUtnaJubuhf Gronovius. Op. cit. ii. p. 382, v. pi. 41. f. 2. 

Only less common than the last species on the same ground. 

TeUina pyxitta, Philippi. Op. dt. ii. p. 888, v. pi. 41. f. 5. 

Rather frequent in deep water, and in the stomachs of 
haddocks and flounders. 

Genus 3. Psamhobia, Lamarck. 
liammohta tellinella, Lamk. Op. cit. ii. p. 392, v. pi. 42. f. 1. 

Worn valves occasionally found amongst the deepnwa lines 
of the fishermen. 

Paammohia ferroenaia, Chemnitz. Op. cit. ii. p. 896, 

V. p. 187, pi. 42. f. 3. 

Abundant and in fine condition on a sandy bottom off the 
West Sands. Often thrown ashore in large numbers near 
the estuary of the Eden. 

Genus 4. Domax, L. 

Donax vittatua, Da Costa. Op. cit. iL p. 402, v. pi. 42. f. 5. 

Veryabundant on the West Sands after storms, and on sandy 
ground in a few fathoms. 

Fam. 15. Xaetrldai, Fleming. 

Genus 2. Mactba, L. 

MaUra aolida, L. Op. cit. ii. p. 416, v. pi. 48. f. 2. 

Abundant on tlie sandy ground off the West Sands, and 
thrown in ^at numbers on the beach after storms. 

Vor. dhptica is common. 

Mmtra auhtruncata, Da Costa. Op. du ii. p. 419, v. pi. 48. f. 8. 

Equally common with the last species, and from thq same 
ground. 

Mactra atuUonm, L. Op, dt, ii. p. 422, v. pi. 48. f. 4. 

Very abundant on the same ground as the last two speetes. 

Var. dnerea is common. 
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Geniu 8. Lutrasia, Lamarck. 

Lutrarta tlUpticOf Lamk. Opt cit. ii. p. 428, y. pi. 44. f. 1. 

Common on the West Sands after storms, and in muddy 
sand at the mouth of the river Eden. 


Genus 4. Scrobicularia, Schumacher. 

Serobieularia prumatica. Mont. Op. eit. ii. p. 485, 

V. pi. 46. f. 1. 

Not rare in deep water ; on the West Sands after storms, 
and in the stomachs of cod and haddocks. 

Serobieularia alba, Mullcr. Op. eit. ii. p. 438, v. pi. 45. f. 3. 

Less common than the foregoing, from the same ground, 
and in the stomachs of the same fishes. 

Serobieularia piperata. Bellonius. Op. eit. ii. p. 444, 

V. pi. 46. f. 5. 

Common amongst the muddy sand at the month of the 
Tay, and frequently thrown on the West Sands after storms ; 
also procured from the fishing-boats. 


Fam. 16. Solenida, Latreille. 

Genus 8. Solbm, L. 

Solm ptHueidttSy Peimant. Op. eit, iii. p. 14, v. pi. 46. f. 4. 

Common on the sandy ground, and thrown ashore in large 
numbers after storms ; occasionally in the stomachs of cod and 
haddocks. 

Sbhn sfWM, L. Op. eit. iii. p. 16, v. pi. 47. f. 1. 

Erequent on the sandy ground, and after storms on the 
WestSttds. 

Solett oilipta, L. Op. eit. iii. p. 18, v. pi. 47. f. 2. 

Abundant amongst the sand uncovered bv the low tides. 
The fishermen collect them for bait ; and the cnildren use them 
as scoops for digging in the sand. 
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Fam. 18. Aaatiaito, D’Orbigny. 

Qenus Thuacia, Leach, 

Thradtt papifraoea, Poll. Op. oit. iii. p. 86, v. pi. 48. f, 4 & 4 a. 

Common on the Bandy ground off the West Bands, and 
coat ashore plentifully after storms. 


Fam. 19. Corbulida, Fleming. 

Genus 3. Curbula., Bniguihre. 

Corhtda fftiba, Olivi. Op. ctt. iii. p. 56, v. pi. 49. f. 6. 

Off the East Rocks in a few fathoms, and on the beach after 
storms ; good specimens are also procured from the fishing- 
boats. 


Fam. 20. Kyidis, Fleming. 

Genus Mva, L. 

Mpa arenaria, L. Op. cit. iii. p. 64, v. pi. 60. f. 1. 

Frequent in the muddy sand at the mouth of the Eden. 
Distorted valves are common. 

Mya trunoaJUi^ L. Op. cit. iii. p. 66, v. pi. 50. f. 2. 

Abundant off the month of the Eden, and on the beach 
after storms. 


Fam. 21. Saxioavida, Swainson. 

Geuus 2. Saxicava, Flenriaa de Bellevue. 

Saxicam rugosa, L. Cfp. cit. iii. p. 81, v. pL 51. f. 3 & 4. 

Common at low-water mark amongst the rocks in crevioes 
and holes in sandstone and shale, as well as inside emp^ 
limpet-shells and Bedam. Often firmly adherent to its cavity 
by a byssus. 


Fam. 28. FholadUa, Gray. 

Genus 1. Pholas, Lister. 

Fkolas Candida, L. Op. cit. iii. p. 107, v. pi. 52. f. 2. 

Rarely found in shale at the Castle Bocks : commonly met 
with on the beach after storms, sometimes m a peafect con- 
dition. 
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Pholaa L. Op* dU iii. p. 112, v, pL 63, f. 1. 

Abundant in the soft shale and sandstone at East and West 
I^ks, and especia% opposite the castle* Sometimes the 
siphons are observed protruding through sand which coats 
some of the ledges. Youn^ specimens are often cast ashore 
on the West Sands in waterlogged and decayed wood, whence 
they are extracted by the sea-fowl. 

Genus 8. XYU>rHAGA, Turton. 

Xylophaga dorsalis^ Turton. Op, ciU iii. p. 120, v. pi. 53. f. 4. 

Not common; several living specimens occurred in the 
wood of a submerged thorn tree. 


Order Solenoconchia. 

Fam. SentalidiB, IT. & A. Adams. 

Genus Dentalium, L. 

Dentalium enialis^ L. * Op. du iii. p. 191, v. pi. 55. f. 1. 

Occurs on the West Sands in a living state after some 
storms. The specimens procured from the fishing-boats are 
generally tenanted by Sipuneuli. Common. 

[To be continued.] 


XLIX.~A Revision of the Genera EpichariB,Centri8, Eulema, 
and Euglossa, belonging to the Family Apid®, Section Sco- 
pulipedes. By Fbederiok Smith, Assistant in the Zoolo- 
gical Department of the British Museum. 

[Continued firom p. 822.] 


Genus Centkis. 


CmUHs (pt) 
Trac^^ 
JBemma, Kit 
FUhttgim, Kiug, 


Fab. Syat Pka. p. 854 (1804). 
™ ‘.Mag. Vi. p. 226(1^). 

p. m (1807). 

^run Mag. p. ^ (1810). 


(Generic characters. 

Head not so wide as the thorax ; eyes large, lateral, elongate- 
ovate ; ocelli placed in a curve on the vertex ; antenn® geni- 
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ctdate. the flamllum iiliform, the first joint gpradtialW namwed 
to its pase ; the labial palpi four-jointed^ me two basal joints 
elongate and flattened^ the first longer than the S€^nd| the 
third and fourth minute and attached to the second joint near 
its apex ; the maxillaiy palpi four-jointed, the first and fourth 
joints shorter than the intermediate ones ; the mandibles stout| 
and with four blunt teeth in the females. Thorax : the anterior 
and intermediate tibiae with a single spine at their apex ; the 
jX)Sterior pair with two spines, the inner one pectinated : the 
anterior wings with one marginal and three submarginal colls ; 
the margins cell oblong^ nearly ba long as the three sub- 
marginals united, widest in the middle, truncate at the base, 
and more or less rounded at the apex, from which an appendi- 
cular nenrure is emitted, which sometimes runs nearly to the 
anterior margin of the wing ; the first submarginal cell is 
divided by a more or less mstinct transverse, pertiendicular. 
false nervure ; the second cell is wider than the first, and 
narrowed towards the discoidal cella^ receiving the first re- 
current nervure towards the first subraarginal : the third sub- 
marginal much narrowed towards the marginal ceU« 

Note. The mandibles tridentate in the males of many species. 

1. Centris Juroata. 

Centris furcatay St-Farg. Hym. ii p. 151, $ . 

Bomhm furcatWy Fab. Syst Piez. p. 850. 

Hah. Brazil; Demerara. 

The male only differs in having the scape of the antennas 
in front, the clypeus, the face on each side ot it, and the labrum 
yellowish white. 

2. Centrie denudans. 

OnM dmudene, St-Favg. Hym. Ujp. 150, ^ xx. fig. 1. $ . 

Trachma dmudansj Latr*, Sobomb, Faun, et Flor. Bnt. GuiaBi^p. 501. 

Hab. Brazil (Tapigos, Ega) ; Ecuador. 

The male differs from the female in having the clypeus and 
labrum yellow, and in having the anterior tibife and tarsi 
clothed with ferruginous pubescence. 

3. Centris thoraoica^ 

Cantm tJwracicaf 8t-Farg. Hym, ii. p. 158, $ . 

Hah. Brazil ; Bio Grande. 

4. OentriB pulveraUi* 

Omiris puherata^ St..P«fg. Hym. ii p. 161, J . 

Hob. St. Patdo (Brazil). 

I have seen the type specimen of this species. It is 1 inch 
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long. It is black, with the pubescence on the head black, 
that on the thorax a mixture of vorj short black and mseous, 
with a tuft of pale fulvous pubescence on each side of the 
metathorax; the first segment of the abdomen naked, the 
second and following segments covered with very fine, snort, 
griseo*>fulvous pubescence ; the second segment more or less 
naked at the base and in the middle ; the p^terior legs densely 
clothed with ferruginous pubescence; wings dark f\iscous, 
with a violet iridescence. 

5 . Gentris derasa. 

Cmiria deraea, St-Farg. II jm. ii. p. 150, pi. xx. fig. 2, $ . 

Hob* Cayenne, 

6 . Centrie emarginaia. 

Cmirii emar(finata^ St.-Farg. Ilym. ii. p. 157,$ (C. deroiOj var. P), 

Hob, Cayenne. 


7 . Centrie amertcanorum. 

Ptilotopui amerieanorumf King, Beri. Mag. p. 32, tab. i. fig. 1 , $ (1810^. 

Cmm$ Lanasdoiiit, Blanch. Uist Nat. des Ina iii. p. 405, t^. vii. 
fig. 7, $(1840). 

Bab. Brazil (Tapajos and Para), 

8. Centrie decorata. 

CenbrU deeorata, Smith, Cat Hym. Ins, Apidm^ ii. p. 372, cf . 

Hah. Pernambuco, 

This species closely resembles (7. americanoruvrij of which it 
may TOssibly be a local variety, — the differences being that 
the tnorax in (7. deoorata is clothed with bright yellow 
pubescence, the sides of the basal segment of the abdomen 
have a pale yellow, and the second, third, and fourth segments 
are oovered with olive-green pubescence ; in ( 7 . americanorum 
the thorax is clothed with fulvous, and only the second and 
third segments have a covering of olive pubescence. Both 
examples described are in fine condition. 

9, Centrie ineignie.' 

Centrie meigmSf Smith, Cat. Hym. Ins. Apidee, ii. p. 875, $ . 

Bab. Columbia, 


10. Centrie feetiva. 

Centrie feetwOf Smith, Cat Hym, Ins, ApuUe, ii. p. 375. $ . 
Bab. Columbia. 
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♦11. CentrU diacohr. 

Female. Length 11 lines. Black ; the thorax clothed with 
fulvous pubescence above^ beneath and^ on the legs it is black ; 
the wings dark fuscous^ with a violet iridescence ; the abdomen 
has the sides of the second segment^ and the third, fourth, and 
fifth segments with a grev sericeous pile. 

Hah. Oatagallo (Brazil). 

12. Oentria rvbella. 

Cmtna mbaUa, Smith, Oat Hjm. Ins. Apida^ ii. p. 372, $ , 

Hab. Brazil (Tapajos) ; Archidona ; Napo. 

Specimens from the latter localities have the clypeus yellow 
anteriorly, as well as the labrum. 

13. Centria obaoleta. 

Cmtria obsoletaf St*Fsrg. H 3 rm. ii. p. 133, $ . 

Hab, Cayenne; Tapajos. 

14. Centria violacea. 

Centria violaoea, St-Farg. Hym. ii. p. 161, $ . 

Hah. Brazil. 

16. Centria nobUia. 

Centria nobiUat Westw. Nat. Libr. xzxviii. p. 203, tab. xx. fig, 1. 

C. analia, St.-Farg. Hym. ii. p. 162. 

Hob. Peru (Tabatinga) ; Brazil (St. Paulo). 

16. Oentria qphippium. 

Cmtria ^hippiunif Smith, Cat Hym. Ins. Apida^ ii p. 878, ^ . 

Hah. Venezuela. 


17. Centria modeata. 

Canina madaataf Smith, Cat Hym. Ina. Apidmf ii p. 871, • 

Iloib. Santarem (Brazil). 

♦18. Centria melanchlama. 

Male. Len^ 10 lin^. Black, clothed with black pubea** 
cenoe : the amcal margin of the third segmentof (heabaomen 
laterally wim a narrow fascia of cinereous pubescence, a 
broader fascia on the margin of the fouiih segment indining 
to ferraginous, and tihe two apical segments covered wi£ 
ferruginous pubescence; the ctypeua and labrum vdlowish 
white, the former has two minute black dots at its base ; the 
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labrum covered with black pubescence ; wings dark brown, 
palest at the apical margins, and with a violet iridescence. 

Hob. Mexico; Vera Cruz. 

♦19. Centris ctgilift. 

Male. Length 9^ lines. Black, with the abdomen ferru- 
ginous. The thorax densely clothed with short sooty-black 
pubescence ; that on the anterior and intermediate legs is of 
the same colour, as well as that on the posterior femora ; on 
the tibifiB and tarsi of the posterior legs it is fulvous, the joints 
themselves being rufo-piccous ; the claws of the tarsi black • 
the wings fuscous, darkest at their base ; the labrum and 
clypeuB yellow, and a yellow spot on the mandibles near tlicir 
apex ; the first segment of the abdomen black, sometimes the 
base of the second also. 

Hah. i,Vera Cruz. 


20. Centrie rufo, 

CepUria ru/Of St-Farg. Hym. ii, p. 163, ? . 
Hab. Santarem (Brazil). 


21. Centrie ferruginea. 

Orntfit ferrugmea^ St.-Farg. Ilym. ii. p. 150, $ . 

Hob. Para ; Tapajos (Brazil). 

22. Centrie plumipee. 

Cmtrit ptumipea, Smith, Oat. Ilym. Ins* Apidw, ii. p. 378, $ (S . 

Hab. Tapajos (Brazil). 

23. Centrie flavifrone. 

(Mm St-Fam. Hym. ii. p. 162,$. 

Syst Pies. p. la oolL Banks in 

BrltMua 

Hab. Ega, Santarem, &o. (Brazil). 

24. Centrie {Xyhoepa) mcerene. 
CeiMk^Cykeofa) marme^ Perfy, Del Anim. Artio. Bma. p. 160, pi. 28, 

HeA, Minas Geraes. 

This species is bl^, and has the two basal segments sul- 
phur-yellow ; tlie wings dark fuscous. It is 14 lines long. 
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25. Centria (Xylooopa) xanthocnemie, 

Cmtm (Xyloeopa) xm/thoenemis, Party, DeL Anim. Artie. Bnts. p. UO, 
pi. 128. fig. 12. 

This insect is black; the pubescence on the thozaz is 
yellow anteriorly and black posteriorly ; the abdomen densely 
covered with olivaceous pubescence ; wings of an iridescent 
blue ; the posterior tibisa and tarsi densely clothed with ferru- 
ginous pubescence. Lenirth 11^ lines. 

Hcib. The province of loauhi. 


*26. Centria peraonata. 

Male. Length 10 lines. Head and thorax black; abdomen 
ferruginons. The cheeks have a fine short white pubescence 
at the margins of the eyes, and a longer pale fulvous pubes- 
cence biyond. The pubescence on the thorax is soo^ black 
above ; beneath it is more or less tinged with fulvous ; the 
prothorax has a little white pubescence on each side anteriorly, 
close to the head ; the tarsi rufo-piceous, with ^e claws blaox ; 
wings fusco-hyaline, the nervures fukso-ferraginous ; the pos- 
terior legs with black pubescence. The abdomen with fulvous 

E ubescence ; at the apex, and also bmieath, it is dense and 
right. The clypeus and labrum reddish yellow ; the front of 
the scape of the antenme and the mandibles yellow, tlie latter 
have a black space a little before their apex ; the clypeus has 
a large black spot at its base divided in the centre by a nar- 
row yellow line; the labrum covered with short fulvous 
pubescence. 

Hah. Tapajos, Ega (Brazil). 

*27. Centria ignita. 

Black, with the apex of the abdomen ferruginous. The 
head and ihorax with black pubescence, that on the posterior 
tibiae and first joint of the tarsi fidvous outside and ferruginous 
within, the joints are also f«rmginons ; the mandibles with a 
yellow spot near their apex ; the wii^ dark fuscous, witii a 
purple iridescence. Abdomen shining: the basal segment 
naked; the other se^ents have a thin sericeous houy pile, 
which is observable m certiun lights ; the apical margin of the 
third se^ent ferruginous, the fascia is widest in tha mkl^ 
and at toe sides of the abdomen ; the fourth and following 
segments entirely ferruginous ; beneath ferruginous, writh more 
or less of fuscous spots or bands at the basu margins of die 
segments. 

Hob. Orizaba (Mexico). 
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^8* Centris aemtccerulea. 

Male. Length 8^ lines. Head and thorax black, abdomen 
blue. The pubescence on the face and vertex black, that on 
the cheeks and thorax above cinereous ; the anterior and in- 
termediate legs have a black pubescence, that on the posterior 
tibiiB and basal joint of the tarsi fulvous. The basal segment 
of the abdomen, and the apical margins of tlie following seg- 
ments. with a fascia of pale fulvous pubescence ; the wings 
fusco-nyaline : the clypeus and labrum yellow, the former with 
a minute blacx triangular spot at its anterior margin ; a pale 
testaceous spot near the apex of the mandibles. 

Hab. Venezuela. 


29. Centrta jUiwpicia. 

Cmvinaflavopkia^ Sraithi Oat. Hym. Ins. Apidee, ii. p. 373, 

Hah. Ega (Brazil). 

30. Ceniria meocicana, 

Cmtm tnaadcanOf Smith, Cat. Hjm. Ins. Apida, ii. p. 378, $ . 

Ilab. Mexico. 

81* Centris dmUda. 

Cmirts dentata, Smith, Cat. Hjrm. Ins. ApitUs, iL p. 374, ^ . 

JTai. Tapajos (Brazil). 

32. Centris maculifrons. 

Cei/U/Hs numdifrmsy Smith, Cat. Hym. Ins. Apids^^ ii. p. 872, $ . 

Ilab. Brazil; Mexico. 

33. Centris homMjbrmis {Hemesici), 

Centris howhifermis {Hemesia)^ Spin. Ann. Soc. Ent France, x. 
p. 146, 5* 

Hob. Cayenne. 

84. Centris nitens* 

Csmtm miens, St-Faig. Hym. iL p« 163, $ . 

Mab. Brazil. 

85. Centris lineolata. 

Cesstris Unsohta, 8t.-Farg.*Hyiii. ii. p. 158, $ . 

Hah. Ega, Tapajos (Brazil) ; Cayenne. 

86. Centris fasoiata. 

Centris fasmata, Smith, Cat Hym. Ins. Apidee, p. 377, $ d • 

Hab. Jamaica. 
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37. (kntria difformts. 

Centris dyfomm^ Smith, Cat Ilym. Ibs. Apidts^ ii. p* 374| $ . 

Hob. Tapajos (Brazil) ; Mexico. 

38. Centris hngimana. 

Centru longimana^ St-Faig. Hym. ii. p. 164, $ ; Fabr. Syet Pies, 
p. 366P 

Hah. Cayenne; Ega; Tapajos; Para (Brazil). 

39. Centris picea. 

Cmdris piota^ St-Farg, Hym. ii. p. 160, $ . 

Hah. ? 

40. Centris versicolor. 

Centris versicolor, Fabr. Syst Pies. p. 850 ; 8t-Faig. Hym. ii. p. 164, 9 . 
Apis versicolor, Fabr. £nt. Syst ii. p. 840. 

Hob. Vera Cruz ; Oajaca (Mexico) ; I. Guadeloupe. 

41. Centris pcecila. 

Ceniris poBcila, St.-Farg. Hym. ii. p. 164, $ . 

Hob. Havanna. 

42. Centris lueimrrKoidalis. 

Centris hmmorrhmdaUs, Fabr. Syst Pies. p. 369, ^ ; Bt.-Faig. Hym. ii. 
p. 166,$. 

Hah. St. Domingo ; Jamaica. 

43. Centris amsrioanorum. 

Centris americanorum, St.-Farg. Hym. Ii. p« 160, (f . 

Hah. Cayenne. 

44. Centris olppeata. 

Centris djfpeata, St^Favg. Hym. ii. p. 157, cf. 

Hah. Cayenne. 

45. Centris lineolata. 

Centris Unsoiata, St-Faig. Hym. ii. p. 168, $ . 

Hob. Cayenne. 

46. Centris scapuiata. 

Centris seapulata, St-Farg. Hym. ii. p. 169, $ . 

Hob. Cayenne; Columbia. 

47* Centris decolorata^ 

Centris decokrata, St-Farg. Hyfti. iL p. 160, (f. 

Note ^ — The type has only an interrupted line at the base 
of the second sej^ent and a spot at the base of the third and 
fourth on each side. 

Hob. Brazil ; Mexico ; St Domingo. 
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48. Centria mctculata, 

Centria niacukatay St.-Farg« Hym. ii. p. 1(30, $ , 

Hab. ? 

49. Centria punctata, 

Cknitia punctatoj St.-Farg. Hym. ii. p. I(J9, f , 

This specios is allied to C, lanipca, 
ffah. Cata^allo; St. Paulo (Brazil). 

50. Centria doraata, 

Centria donata, St.-Farg. Hym. ii. p. 101, J . 

Ifab, ? 

51 . ( ^eniris chrysitia, 

Centria chryaitta, St.-Farg. Hym. ii. p. 162, 9 . 

/Jab, St. Paulo. 

52. Centria collaria, 

Centria eoUariSf St.-Farg. Ilym. ii. p. 1(S2, J . 

Ilab, St. Paulo. 

53. Centria hicolor, 

Centria hicolor ^ St.-Farg, llym. ii. p. 163, 9 . 

Uab, Qoyanua (Brazil). 

54. Centria ofnea, 

Centria <mea, St.-Forg. ITym. ii. p. 163, 9 * 

Hob, Brazil* 

65. Centria lanipea, 

Centria kmipe^ Fabr. Syat. Piez. p. .360, 9 ; St.-Farg. li) lu. ii. p, 165, 9 . 
Apia Um^f Fabr. Ent. Syat. ii. p. 340. 

Bab, Brazil; Cayenne. 

56. Centria teataoea, 

Centria teetacea, St-Farg. Hym. ii. p. 166, 9 . 

Bab. St. Domingo. 

67. Centria picea. 

Centria picea, St-Farg. Hym. iL p. 106, 9 . 

ffdb. South America. 

68. Centria nigreaeena, 

Centria nigreaoina, St-Farg. Hym. ii. p. 106, <5* . 

Bab. Cayenne. 

Ann, <fe May, N. Hist. Bor. 4. Vol. xiii. 
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59 . Oentris irt^anotdes. 
OuUru trigmoidetf St.«Farg. Hym. ii. p. 107, (S . 
Hob. Brazil. 

60. Centria Juscaia. 
Centrie fiucata, St-Farg. Hym. ii. p. 167, cT* 
Hah. South America. 

61. Centris vittata. 

C$nt9*i8 viUata^ 8t.-Farg. Hym. ii. p. 168, 5 . 

Hah. Brazil. 

62. Centris bimaculcUa. 
Cmtr %9 Umaculataf St.-Faig. Hym. ii. p. 168, ? . 
Hah. St. Paulo, 


68. Centris punctata. 

Centris punctata^ St-Farg. Hym. ii. p. 169, J . 

Hah. South Brazil. 

64, Centris dentipes. 

Male. Length 5 lines. Head and thorax black, the abdo- 
men ferruginous; the labmm, mandibles, and cljpeus pale 

J ellow, the latter black at the extreme base ; tips of the man* 
ibles Tufo-piceous ; the flagellum of the antennie testaceous 
beneath, except the two apical joints, which are black ; a toft 
of pale pubos^nce above the ciypeus, that on the vertex fiUH 
cous, and that on the cheeks white. Thorax: above the 
pubescence is fulvous, palest on the metatborax ; beneath it is 
pale, inclining to white ; legs ferruginous ; the anterior sod 
intermediate pairs fnnged with whitish pubescence ; on the 
posterior legs it is fuscous, except that on the femora and 
tibifiB above, which is pale fulvous ; the posterior femora are 
incrassato, tne coxsb with an acute spine at their apex ; the 
wings hyaline and faintly clouded towards their apex, Ab^ 
men with pale fulvous pubescence at its apex; the basal 
segment of the abdomen sometimes fusco-ferruginous. 

Hah. Ega ; Santarem ; Tap^os ; Para (Brazu) ; W, Indies, 
Mexico. 

Specimens from Ega have the legs nearly black and the 
apical margins of the segments more or less fhacous^ 
species may possibly be that described by St.-FaigeaU as 
Centris trigonaides ; but he makes no mention of the spine 
on the coxse. The species is allied to C. lances. 
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*65. Centrta ardena. 

Female. Length 7 lines. Head and thorax black, legs and 
abdomen ferruginouaj the clypeus, labrum, mandibles, and 
scape of the antennae in front pale yellow ; a narrow fascia on 
the anterior margin of the clypeus, and two large subquadrate 
SfiotH at its base, black ; the mandibles ferruginous at their 
apex ; the face covered with short pale downy jnibesccnce, that 
on the vertex fuscous ; the cheeks have a white pubescence. 
Thorax clothed above with dull ferruginous pubescence ; on 
the sides and beneath it is pale and glittering ; the legs with 
fulvo-ferruginous pulicscence ; wings subhyaline. Abdomen : 
a little pale fulvous pubescence at the base ; the apiOal margin 
of the fifth segment and the sides of the sixth with bright 
fulvous pubescence ; the first segment, and the apical mar^ns 
of the second and third, with a band that is widest in the 
middle, abrujitly narrowed toward the lateral margins, to which 
it does not extend, black ; a waved black line in tnc middle 
of the fourth segment, and sometimes an indistinct one on the 
fift^ the two latter frequently wanting. 

Zftti. Kga (Brazil). 

* 66 . Centris apiealis. 

Female. Length 7^ lines. Head and thorax black ; the 
three basal segments of the abdomen blue- or green-black j the 
three apical ones, the abdomen bemeath, and the legs ferrugi- 
nous ; the apical segments, in some examples, more or less 
yellow ; the scape of the antemise in front ; the clyjpeus, labrum, 
and mandibles yellow ; the anterior margin of the clypeus 
narrowly black or nigro-piceous, the dark margin angulated in 
the middle, also a large nlack spot on each side at its base ; 
the pubescence on the cheeks ami face whitish, and fulvous 
on the vertex. Thorax clothed above with fulvo-iichraceous 
pubescence, paler on the sides and beneath ; tlie pubescence 
on die legs fulvous ; the wings hyaline. On the third segment 

the abdomen there is usually a narrow abbreviated yellow 
line. The male differs only in having the clypeus entirely 
yellow, and in sometimes having a yellow line also on the 
second semient. 

Hob. ^int Bartholomew. 

*67* Centrie inmlarie. 

Female* Length 7 lines. Black j the abdomen nigro-ieneous 
above, with the apical margins of the fourth and the following 
segments ferruginous. Head : the mandibles, labrum, clypeus, 
and scaiMj of the antennie in front yellow ; a large ovate black 
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spot on each side of the clypeus at its base ; its anterior ni 
gm narrowly rufo-piceotis, the middle of the margin with 
angnlated black sliape ; the inner orbits of the eyes, as high 
as the insertion of the antennas, yellow. The thorax clothed 
above with short yellowish-grey pubescence, pale yellow at 
the sides and whitish beneath ; the legs ferruginous ; the pu- 
bescence on the posterior tibiae and basal joint of the tmi 
ale fulvous ; the inner side of the tarsal joint clothed with 
lackisli putescence ; wings subhyaline, the nervures fusco- 
feiTUginous* AMomen: the basal segment with short pale 
yellowish pubescence ; the apical margins of the two following 
segments rufo-piceous ; beneath ferruginous ; two lunate black 
spots at the base of the third and fourth segments ; the second 
and two following segments have theii* apical margins fringed 
with pale pubtiscence. 

1I(W. San Domingo. 

*68. Centris apijhnnis. 

Lengtli 7 lines. Head and thorax black, abdomen nigro- 
aneous. Uead: labrum, clypeus, mandibles, and scape of 
the antennsB in front yellow ; the clypeus with a broad Dlacl^ 
line on each side, and the mandibles with their inferior mar- 
gins rufo-picoous ; the flagellum, except the two basal joints, 
rufo-te8tac(50U8 beneath ; me cheeks with white pubescence, a 
tuft of the same lietwecn the antennae, and another on the ver- 
tex, both usually more or leas tinged with fulvous. Thorax 
clothed above with fulvous pubes^nce ; on the sides, meta- 
thorax posteriorly, and beneath it is very pale fulvous j the 
legs rufo-piceous, the femora darkest ; the anterior and inter- 
mediate tioia) with a paler line outside j the liase of the poste- 
rior pair also pale yellow ; all the tibise and tarsi fringed 
behind with pale fulvous pubescence; wings subhyalme. 
Abdomen : a transverse nigro-teneous fascia on the second am 
third segments, and the basal margin of the fourth of the 
same colour; the apical segment rufo-testaceous, as well as 
the apical margins of the third and fourth segments, which are 
also tliickly fringed with fiilvous pubescence. 

Hob. Santarem (Brazil). 

♦69. Centris nitida. 

Female, Length 6^ lines. Black : the abdomen very smooth 
and shining : the thorax clothed aoove with pale ywow pu- 
bescence. Head ; the mandibles and lahrum yellow ; an in- 
terrupted arched transverse band on the clypeus, and a Ime at 
the iimer orbits of the eyes, which does not extend above tiie 
insertion of the antenme, yellow ; the flagellum of the antemue 
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t fteath, except the two basal joints, rufo-teataceous ; the cheeks 
th white pubescence. Thorax : the pubescence at the sides 
ijind beneath vcij pale yellow ; the anterior le^s have a pale 
fringe on the femora and tibice behind, and the tarsi have a 
fulvous pubescence ; the pubescence on tno otlier logs is black ; 
the wings subbyaline, uieir tegulm white. Abdomen ; the 
apical segment with fusco-ferruginous pubescence. 

/ioi. Honduras. 

*70. Centrifi nigro-cmrxdeix. 

Female. Length 7 lines. Obscure blue-black ; the entire 
pubescence black ; the claw-joint of the tarsi fusco-ferruginous ; 
the mandibles reddish yellow at their apex, with the tips of 
the teeth black ; the wings fusco-liyaline, darkest at their 
base. 

Mah. Resembles tlie female, but has the labrum and clypeus 
white. 

Bah, Mexico. 

This facies closely resembles the Ihmesia nigerrima of 
Spinola from Chili, from which it diflTers in having the apex 
01 the mandibles pale ; its wings are darker, and its abdomen 
is more obscurely blue. The male of the Chilian species has 
the labrum and clypeus white : the cly{>eus is semicircular ; 
in (7. nigro-^<wrulea it is semiovate. 

71. Oentris laticincta, 

Hemuia laticincta^ Spin. Ann. Soc. Knt. Fr. x. p. 148, 9(1841 j. 

Hah, Cayenne. 

72. Centria pyvopyga, 

Mmama yyropyga^ Spin. Ann. Soc. Ent. Fr. x. p. 148 (1841). 

Bah, Cayenne. 

73. Oentria cineraria. 

CmOria amararia, Smithy Oat. Hym. Ins. AjMe, il. p, 378, $ . 

Bah. Chili. 

74. Centria chilienaia. 

Maamia ckUiamUy Spin. Faun. Chile, vi. p. 167, 9 * 

Bab, Chill. 

75. Oentria nigerrima. 

Mmaaia niyerritna, Spin. Faun. Chile, yi. p. 167, 9 * 

Bab. Chili. 
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^76. Centris thoracica. 

Female. Length 7 lines. Black ; the thorax above clothe|i 
with bright rich fulvous pubescence ; that on the head, leg^^ 
thorax iSneath, and on the abdomen black j the legs obscurif 
nigro*piceous ; the flagellum of the antennse, except the two 
basal joints, testaceous. 

H(w. San Domingo. 

*77. Centria concinna. 

Female. Length 7 lines. Head and thorax black ; the legs 
and abdomen ferruginous, the latter black at the base atove. 
The clypeus, face on each side of it, the labrum, mandibles, 
and Bcajie in front yellow ; a large subovate black spot 
at the base of the clypeus that terminates in a point in front, 
and which has a narrow yellow line down the centre ; the 
pubescence on the cheeks white, that on the face and vortex 
fulvous. Thorax clothed with fulvous pubescence above, on 
the sides and benenth it is paler, on the legs it is fulvo- 
ferruginous ; wings subhyaline ; tlie tegulas pale testaceous. 
Abdomen ; the basal segment with uale fulvous^ pubescence ; 
on the apical margin of the second and following segments 
it is fulvous. 

Male, Smaller than the female, in all respects closely^ re- 
sembling it ; the clypeus has a black line at its lateral margins ; 
the abdomen has the second and third segments more or less 
ferruginous laterally. 

IM, Tapajofi (Brazil). 

*78. Centrie nmilUma, 

Female, Length 5 lines. Head and thorax legs and 

ahdoxnen ferruginous. Head : the labrum, mandibles, oljrneuS) 
and face on each side of it yellow ; the basal margin ot tile 
clypeus narrowly black, als(T an augulated black spot at its 
anterior margin* Thorax clothed above with pale fulvous, and 
beneath with whitish pubescence ; on the tarsi, intermediate 
and posterior tibin tne pubescence is fulvous; wings sub* 
hyaline ; the tegulm white. 

Hah, San Domingo. 

This species resembles C, lanipee ; but the marking of the 
clypeus alone will distinguish it. 

*79. Centric pwjbraior* 

Female, Length 6 lines. Head and thorax black, legs and 
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abdomen ferruginous. Head : the clyTH‘.uB, labnim, mandibles, 
fece on each side of the clypeua, and the scape in front yellow ; 
two semicircular black spots on the clypeus ; the flagellum of 
the antenni^ except the two basal joints, obscurely ferruginous 
beneath. Thorax clothed above with ochraceous pubescence, 
on the sides and beneath it is paler ; the pubescence on the 
legs is pale fulvous ; the posterior femora have a small tooth 
near their base beneath ; wings subhyaline, their nervurcs 
fuscous. AMomcn : the basal segment with pale ochraceous 
pubescence, the three apical segments fringed at the sides with 
fulvous pultescence. 

Hah. ^mambuen, 

^80. Centris tanninata. 

Male* Length 5^ lines. Black, with the terminal joints of 
the tarsi rulo-piceous. Head; the clypous, labrum, and 
mandibles pale yellow, the latter have sometimes only a yellow 
spot at the nase ; the nagellum of the antenna', except tne two 
basal and two apical joints, rufo-testaceous beneatli ; the pu- 
bescence on the cheeks and a tuft between the antennee white ; 
that on the vertex is dark fuscous. Thorax clothed al^ye 
with fulvous pubescence ; at the sides and also beneath it is 
griseouB ; the anterior and intermediate legs fringed behind 
with pale pubescence, that on the posterior pair is black, some- 
times mixed with brown or obscure fulvous ; wings subhyaline, 
the nervures brown. Abdomen with fulvous pubescence at 
the base and white at the apex : beneath thickly clothed with 
griseous pubescence, occasionally mixed with nilvous at the 
apex. 

Hah. Para; Hantarem ; Catagallo (Brazil). 

This is a variable insect in the coloration of its pubescence. 
Specimens from Catagallo have bright fulvous pubescence on 
ibe thorax those from Para have it pale fulvous; the legs 
are black in the specimens from Catagallo, whilst in those from 
Pinm and Santarem they are usually more or less rufo-piceous. 

*81. Centrii taraata* 

Jfajs# Length 4^ lines. Head and thorax black, legs and 
abdomen ferrugmous. Head : the clypeus, labrum. and man- 
dibles yeUowisn white, the tips of the latter ferruginous ; the 
pnbesceni^ on the cb^ks white, on the face and vertex it is 
ydlowisb; tke latter has a mixture of fuscous ; the flagellum 
of the aptennm, except the two apical and two basal joints, 
mfb^testaceous. Thwax clothed above with yellow pul^scence, 
on the sides, beneath, and on the legs it is paler; tne posterior 
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tarsi fringed with black pubescence; wings subhyaline, the 
ncrvurcs dark fuscous. Abdomen: the basal segment with 
yellow pubescence, the fringe on the apical segments whitish. 

Hah. fclantarem (Brazil). 

82. Ceniris elegans. 

Female. Txngth SJ lines. Head, thorax, and legs black ; 
tlic abdomen dark blue. Head: a longitudinal line on the 
clypeus and on each side of the anterior margin a transverse, 
oblong, jKsar-shaped spot, pointed within ana almost uniting 
with 3ie longitudinal line, a line at the inner margin of the 
eyes not extending above the base of the clypeus, two ovate 
spots on the labruin, and a spot at the base of the mandibles 
white, the tips of the latter also white ; the pubescence on the 
head, thorax, and legs black; wings fuscous,* palest at their 
apical margins. The abdomen obscurely testaceous beneath, 
its apical segments fringed witii black pubescence. 

nah. Island of St. Vincent. 

83. Ceniris crassipea. 

Male. Length 5^ lines. Black ; the clypeus, labrum, an<f 
mandibles white. I'he pubescence on the cheeks, a tuft at 
the base of the antennm, and the fringe on the anterior femora 
behind white ; the thorax clothed with mouse-coloured pu- 
bescence, behind the scutcllum and at the base of the abdomen 
it is paler ; the wings hyaline ; the uostcrior femora and tibitt 
iherassate; the pubescence on the posterior legs black. 
Abdomen shining black, with a blue tinge. 

llah. Jamaica. 

84. Ceniris picta. 

Female. Ijength 7 lines. Black, variegated with jy^How 
s])ots and fascise. Head : the labrum, sides of^ the as 
high as the insertion of the antennae, a spot at each lateral 
anterior angle of the cly])euB, and a minute spot at the base 
of each mandible yellow ; the checks have a thin griseous 
pubescence, that on the vertex is fuscous. Thorax ; a spot 
on each side of the collar, two on the tegulie, and also two 
ovate ones on the scutellum yellow ; the pubescence on the 
sides and beneath the thorax fuscous ; the anterior and intent 
mediate Ws with black pubescence, exc^t that on the tarsi 
beneath, which is ferruginous, the claw-joint being also ferm- 

S *nous ; the posterior legs more or less obscure mm^nous ; 
e tibisB and basal joint of the tarsi with long, dense, fttlvous 

E ubescence, the tarsal joint very Int^adly expanded, its 
escence on the inner side ferruginous. Abdmnen: the 
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gecond, third, and foarth segments have at tlieir basal margins 
a bright yellow fascia, the second being narrowest ; the apical 
segments yellow ; the fascia on the second segment expands 
laterally into an irregular ovate spot ; beneath rufo-testaceous. 
Hah. South Brazil. 

This species is in the possession of Dr. ITermann Muller, 
of Lippstadt. 

85. Centria landm. 

Ventrin kmoea, Crewou, Hyin. Texana, p. 284, g. 

Texas. 

[To be continued ] 


L . — Notes on the Small Spotted Eaah of Northern Germany ^ 
Aquila maculata {Gm.). By H. E. Dkesseb, F.Z.S. 

For some time I have been carefully working at the most 
difficult group amongst the eagles, that comnrising those usu- 
#ally known by the name of Spotted ” Eagles, and have by 
no means yet been able to elucidate matters to my satisfaction. 
A day or two ago, however, my friend and late colleague, Mr. 
R, B. Sharpe, wiowed me the proof-sheets of a |)ortion of his 
Museum catalogue, now in the process of publication ; and 1 
observed that he therein uses tne name of Aauila nepoia for 
die small Pomeranian and North-German Spotted Eagle. 
Although this species, in common with the larger Spotted 
Eagle which is found in Europe and Asia, has so long borne 
this name, I convinced myselt, some months ago, that it cer- 
tainly does not belong to it, though T am by no means sure to 
which species Gmelin^s name of nveoia should apply. I have, 
however, never published any information 1 have acquired on 
this subject ; but as Mr. Sharpe, to whom I communicated some 
portion of it, wishes to refer to my notes in his oatalogue, 1 have 
arranged witli him to publish a short notice, giving the rea- 
sons why 1 refuse to accept the title of Aquila neevia for the 
smaller Spotted Eagle. Tliey are as follows : — J. F. Gmelin, 
irbo first referred to an eagle under the name of Falco nemus 
(Sjrst Nat. i. p. 268. no. 49), which has generally been looked 
on as being the Small Spotted Eagle, bases his description on 
that of Bmsou^b AigU taoheti (Om, i. p. 425. no. 4, 1700). 
Brisaon, however, d(^ not describe the mrd from a specimen 
in his own possession, but refers to other authors, some of 
whose works (as, for instance, the one first mentioned, that of 
Schwenckfeld) arc not to be had for reference. He refers, 
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however, to a plate in Frisch’s ^ Viigel Deutschlands ’ as giving 
an accurate representation of las Aiglc tachet^,” in the fol- 
lowing words : — ^^Buteo. Frisch, hujus icon accuratatab. 71.” 
I possess a copy of Frisch’s work ; and on reference to the 
plate I found that the bird there represented is any thing but 
the Spotted Eagle, mA might, 1 think, except for the partiidly 
feathered tarsi, possibly be meant to represent the Golden 
Eagle, though it does not agree with any stage of plumage 
of Uiat bird which I have seen. It represents a large blackish 
brown eagle, regularly though indistinctly marked (so far 
as can be ascertained), by the centres the feathers being 
darker than the outer portions; and the feathering on the 
tarsus only extends down to wdthin about one thinl of the 
base of the claws, this latter portion kung bare. Frisch, 
in his letterpress, speaks of it as the Stein-Adler or Odnae- 
Aar (tlie former being the German appellation for the Golden 
Eagle), and says that it is somewhat smaller than the Sea- 
Eagle. He ftu^her states that it has the tarsi only partly 
feaSiered, and is blackish brown in colour, like his Aqutla 
melanaJitus^ which is evidently the young of the Sea-Ea^gle. 
He speaks of having kept one for some time in captivity ; 
and, so far as I can judge^ the bird he had was a young 
Golden Eagle, more especially as he says that it inhabits 
rocky places and high mountains. He fiimer writes that be 
thinks it may be a buzzard ieh halte nicht ohne Grund dafUr, 
es sey dieses der rcchtc Busaar oder Bushard ”). The above, 
I think, clearly shows that the bird figured by Frisch, to 
which Brisson refers as being an accurate representation ^ 
his ^^Aigle tachetd^” cannot possibly be the Spotted Ea^e. 

To return to Bnsson, I may point out seveml reasons why 
his description cannot possibly refer to the smaU Spotted 
Eagle. He gives its tow lenfi^h as beii^ 2 feet 7 inches ami 
6 lines, or, in our English measure, 88*7 mebes. which utterly 
precludes its being ws species, as an old and large female 
only measures in the skin 25 inches in length. He former 
speaks of the throat being dirty white, the underj^rU of the 
wings spotted, the underparto of the wdy generally dull fer- 
ruginous, the Wb covered with dull ferruginous feathers and 
spotted with white, and the tail-feathers white at the base 
and tlie end, and otherwise dark ferruginous marked.witib lam 
transverse brown sjiots, none of whi^ characters agreed Wm 
young spotted sjiecimens of this bird which I possess, 1 
must confess that 1 am utterly unable to discover speoies 
it is to which Brisson refers, but am duite convinced it 
is not the small Spotted Eagle, wht<m I hold must bear the 
name of Aqutla mamlata (6m.), ex Lath. 



375 


On a new Species of Hum tniny •bird, 

J. F* Gmelin (Svst Nat. i, p. 268. no 50) doscribea thi« 
eagle as follows : — “ lx)ngitu(lo bipedalis. liostrum magnutn 
et ungues nigri ; irides cinerea* ; pcnnaj scapularum et tectrices 
alarum anice macula ovali albioante insignitte : dorsi maculin 
colons bubaliui: venter Himilibus lineis striatus/ which descrip- 
tion agrees well with a sjiccimen in my collection from Silesia. 
He further refers to Latham, of whose description (Synopsis, 
i. p. 38. no. 15, 1781) he has evidently made use in giving 
the above characters. Latham’s description is most clear, ana 
certainly refers to the small North-German Spotted Eagle; 
and the only measurement he gives (the total length), which 
he says is 2 feet, agrees precisely with specimens of this bird 
in my possession. He states that his description was taken 
from a specimen in good condition in tlie British Museum, 
but he does not say vmere it was obtained. 

I may add that on showing Mr. Shai-pe my reasons for 
using the name of maculaia instead of ncevia for the present 
species, he quite agrees with me in the propriety of so doing. 


LT . — Description of an apparently new Sp^ies of Hummit^- 

bird irfthe Oenils Eriocuemis. By D, (J. Eluot, F.L.S., 

Eriocnemis chrysorama. 

Top of head, back, flanks, breast and abdomen brilliant me- 
tallic fieiy red, darkest on tne head; chin and throat metallic 
golden yellow ; upper tail-coverts, extending half the length 
of tail, metallic yellowish green ; under tail-coverts, basal half 
Vrhite, remainder metallic blue ; wings purplish brown : tail 
much forked, steel-black: tufts on tarsi large, pure white; 
bill black ; small spot on base of mandible, next to the chin, 
yellow, perhaps red in life. Total length inches, wing 

twin, feu . 

This very brilliaUt ana handsome bird approaches closest to 
the E. mosquera^ and resembles it somewhat in the colour of 
the lower parts, but is more brilliant and fiery. It is, how- 
ever, smaller in all its measurements except the bill. The 
throat-mark is very broad, and extends quite down to the 
bfUast. 

1 do not know the habitat of this species ; but the specimen 
WfMi stated to have come from Ecuador. 
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LIT. — On the Structure (killed Eozoon canadense in the Ldu- 
rentian Limestone of Canada, By H. J, CarteK, 

&c. 

I BEE by Dr, Cnr[)entcr’B Kemarks ” in the last number of 
the ^ Annals ’ that, in my letter to Prof. King on the ao-called 
Eozoon (kinademe^' ^ifsxch 1874, xiii. p. 189), 
I did not lajr sufficient stress on ike, j)arallelism of the acicular 
structwre witli the grains of serpentine. This is particularly 
well shown in the illustrations 1 , 2, 3, 6, 6, 9, and 10 of Profs. 
King and llowney’s paper in tne lYansactions of tlie Royal 
Irish Academy, voL x. p. 506, from which I have taken 
the liberty of causing to )>e coined fig. 1, pi. 1, which is repro^ 
duced ill the following woodcut. 

From the description ” of 
this figure, 1 loam that it 
represents a portion of a 
^ cnamber-cast ’ mm a trans- 
parent section of ^ eozoonal ’ 
ophite from Canada, presented 
to Dr. Rowney by Dr. Car- 
penter, as seen by reflected light with a power magnifying 
120 diameters.” 

a is tlie j)ortion of a ‘ chamber-cast,’ c d the acicular struc** 
ture or so-called tubuli,” numniulinc layer,” or nummn- 
line tubulation,” and h the serjientine seen through the lattel*. 

Now 1 can testify to this, as well as to all the other illus- 
trations of the kind mven in this paper, as being correct 
instances of the parallaism of the acicular with the serpentine. 

Hence this character is utterly incompatible with Imunini- 
feral structure : for the tubuli of the chambers of the tili)iUimoiUi 
Foraminifera forming in iuxtapoaition a crtist of oohntlltir 
tubes which keep up a airect communication between 
cavity of the chamber and the outer world, necessiprily take 
the shortest course to produce this ; and that course is therefore 
perpendicular to the surface or confines of the chamber and not 
parallel to it — in other words, a strAght line.I’ 

If there be any inclination, it is exceptional and not the rule ; 
for Nature here, as in all other instances, is ever economic of 
her means. 

Now what do we find in the so-called eozoonal limestone’’^ 
that the acicular structure, which has been stated to remesent 
the tubuli, is almost always paraUd to the serpentine, after the 
manner shown in the illustration. 

Thus, if there be even only one instance where the ptmAldr 
ism can be demonstrated, it would show that the acicm» Oould 
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not have been the tubuli of a foraminiferal chamber ; while its 
general occurrence makes the case conclusive. 

It is instructive, if not amusing, to compare the facsimile 
illustrations of the eozoonal limestone given by the (lalway 
mineralogists with the “ constructed ” figure of the same given 
by Dr. Carpenter’s artist in the last number of the ‘ Aniws ; ’ 
and thus it may be understood why T stated to Dr. Carpenter 
that I had not read any thing that had been written on the 
opposite side of the question, or words to this effect (/. c. p. 278). 

beyond this structure it is not necessary to go for conviction. 
Of course the tubuli may not be se.en in the arenaceous Fora- 
minifera, where eand supplies the place of a calcareom test, but 
undoubtedly in the larger testaceous Fornminifera, where the 
test is formed of lime ; and it so happens that to the structure 
of those I have heretofore chiefly directed my attention. 

Before Bchultze’s or Carpenter’s books w'crc published, I 
had described and illustrated, in the ^ Annals,’ the canal-system, 
nummuline ” tubulation, and general structure of the Fora- 
rainifera. l)oth in the recent Operculina and in the fossilized 
Nu/nimukte Annals,’ 1852, vol. x. ]). 161, pi. iv,). Even 
Schultzc in liis book, as well as 1 can rcmemDCT (for I have 
not the work by me to refer to), gives me tlie credit of having 
discovered the ^^canal-system,’ which at least proves the 
pricaity of my publications ; and since then up to the present 
time 1 have more or less occupied myself with the structure 
of Foraminifera, as my jiapers in the ‘ Annals ’ will show. 

Even during the last four years that I have been engaged 
in the general and microscopical examination of the Bntish- 
Museum collection of sponges, for the piirjx)se .of bringing 
them into some kind of order and arrangement in that insti- 
tution, this study has not been neglected ; for, besides a variety 
of minute Foraminifera which I liave found adhering to 
these sponges, that have come from various parts of the world. 
I have also had ample means of studying on them the beautiful 
little roseate Polytrema ] so that I am able to i»)eak decidedly 
of the ^eat resemblance which the late Prof. Hchultze is re- 
ported m tiiie last numbir of the ^Annals’ to have stated to 
exist between Polytrema and Eozoon canadenee*^ 

As regards the “ canal-system ” in Pol^trema. my mounted 
sections ^ not show any ; nor do I think it should lie expected 
that a foraminiferous structure merely consisting of cells 
heaped upon one another with wide mteroommunications, 
finally terminated above in more or less ^rect branchy each 
of which presents several large trumpet-shi^d openings for 
the exit of the body-saroode, should require this system.” 
Efowever it is stated by Schultze to exist ; that is, the Re- 
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port ” statcH that “ the application of stronger powers shows 
that in the finer structure of the canals [of the eozooiial lime- 
stone ?] there is so great an agreement with that of 
among the living Acorvulin®, tliat, weighing all the other con- 
ditions of structure which come into consiaeration, there can 
be no serious doubt as to the foraniiniferous nature of Eozoon 
canadetute.^^ 

What canals” are here meant in the translated Re- 
port ” it is difficult for me to see — that is, whether they be the 

tubuli ” or the canal -system.” Tlxe term ramified 
canal-system ” is mentioned in the former part of the “ Report,” 
but never the words nuramuline tubulation ” or tuWi.” 
Still, as the position of the latter with respect to the chambers 
is the sine qud non here, the ramified canal-system ” is, so 
far, of no consequence. 

Thus we come to the identification of the tubuli of Polytrema 
with the aci(‘ul® of the eozoonal structure ; and here we have 
again a repetition of the fact before stated, viz. that in a mounted 
section ot a thin slice of Polytrema wherein the tubuli can 
be best seen, they are in all places observed to pass directly 
across the walls of the chambers — that is. to be perpendicuU^ 
to the surface or confines of the latter ; wnile in tne “ eozomial 
structure ” the acicul®, which have b^n stated to be identical 
with the tubuli, are observt'd to be parallel or tangential to the 
grains of serpentine. 

That is to say, in the section of eozoonal limestone their 
ends^ for the most part, may be seen around the grains of 
serpentine, while in the walls of the chambers in the section 
of Polytrema they are always seen to be sidewise. 

In short the tuWi of the calcareous foraminiferous test are as 
perpendicular to the confines of the chambers as the lines of 
enamel to the dentine of a tooth. Now no one, under any eir- 
cumstances, could make a section of a tooth in whicdi the lines 
of the enamel would appear otherwise than perpendicular to 
the dentine ; neither could he do the like with a foraminiferal 
chamber. 

How is it, then, that the acicul® V to which I have alluded 
are seen endtoise {vide woodcut) around and not perpendicular 
to the confines of the grains of serpentine, if the latter the 
cast of a foraminiferous chamber? 

Either the foraminiferous chambers and their tubuli of the 
species possessing calcareous tests (for we have nothing to dk) 
with arenaceous onesuhere) belie themselves, which is not likely, 
or the so-called Eozoon canadenae in the Laurentian Limestone 
is not a fossilized foraminiferous structure. 

That Schultze should have failed to realize thit is not extm- 
ordinary under the circumstances. 
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Llll . — Laieat Observations on Kozoon canadeuse by 
Prof. Max Schultze. 

Tq the Editors of the Annals and Magazine of Natural History, 

2 Hume Street^ Dublin. 

Gentlemen, April I6th, 1874. 

I have been requested to allow some extracts from letters 
received by me from my late much-lamented teacher Professor 
Max Schultze to l)e published, as l)eanng upon a subject which 
has lately been discussed in the ‘Annals.’ Perhaps if you 
will kinaly publish these few remarks they may .serve to 
throw some light uj)on the latest views entertained by that 
great authorify on tlozoon canadense, 

I have maefe no observations myself on Eozoon^ and am in 
no way personally interested in the debate which is now 

^ on as r(»gara8 its true nature. The letters from which 
islate extracts, as nearly verbatim as possible, were re- 
quests to me to procure for Proft*8sor Schultze some speci- 
mens of the stones from Drs. King and Eowney, from the 
examination of which they had drawn their conclusions as 
printed in the ^Proceedings of the Royal Irish Academy’ 
for July 1869, which I had sent to him at his reauest a few 
days before the date of the letter which 1 now translate almost 
in full. 

JJonn, the 27th Dec. 1H73.” 

‘‘ Deak Fkienl, — I have received Drs. King and Rowney’s 
paper, and have to thank you most heartily for obtaining it for 
me so soon. Having read it, you must now let me trouble you 
again with another request. These gentlemen, with whom I 
agree on moxiy important iKiints, suppoi-ted by my own inves- 
tigations on Eozoon eanaaease^ and whose treatise has made a 
very great impression upon me, would no doubt do me the kind- 
ness to let me have some specimens of the stonc^s which they 
characterize as es^ially important, which it is very difficult for 
nae to procure. It will give you but little trouble to a^uaint 
them with the fact that I am engaged in the study of Eozoon^ 
md am most desirous to obtain some pieces of ‘ Connemara 
ophites ’ and other ophites which I cannot procure in Germany. 
iWhaps you would undertake this for me, dear friend, and 
Ibrwajm me the snecimehs as soon as possible by ‘ Parcel De- 
livmy ’ or any other way known to yoiu 

Tell Messrs. King and Rowney that, with respect to the 
^ proper wall ’ of Carpento, I am entirely of their opinion^ 
that It is of inorganic origin, but would like to push my invest 
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tigationa further as regards the ^ arborescent caaal«>S 7 st 6 m/ 
and desire very much, therefore, to have some pieces of £ 0 - 
zoon canademe in which the ^canal-system ’ is very distinctly 
developed. Forgive me if I give you a great deal of trouble ; 
but . , , , &c. 

Hoping to be able to return your kindness some time or 
other, “Yours in friendship, 

“ Max Schultze/’ 


In another letter, dated Dec. 18th, 1873, he regrets not 
having yet received Dr«, King and Kowney’s paper, where- 
upon I immediately sent it to niin ; and he acknowledged the 
receipt of it in the above. 

I may state that through the kindness of Dr. King I was 
enabled to send Professor 8(‘hultze some beautiful 8j)ccimcns 
of the stones he desired, and was expecting from him a letter of 
acknowledgment when 1 received the sad news of his death. 


I have, however, lately written to his widow begging her not 
to l(5t any of his most recent papers be lost to science, but to 
have them published, and especially any remarks he may have 
writUm on the subject of Kozoon. She has not yet replied. 

1 have the honour to be, Gentlemen, 

Yours faithfully, 

Arthitb E. Barker, 

Surgeon to the Citjr-of-Dublin Ho0j>ital 
and DomonBtrator of Anatomy m 
Hoy. Coll. Surg. Ireland. 


LIV. — A List of BuUenjlies uJeen on the March to Cotmaaeie 
by Lieutenant Alwin 8. Belly <f the 2nd JVest^India 
mentj between Manm and the River Prah. with Descrijpt&ns 
of new Spekes, By W. C. Hewitbon, J&\L.8. 

Fortunately for natural history as well as for my coUeotion, 
Lieutenant Bel], to whom 1 am greatly indebted for Imttei^es 
taken under circumstances of so much interest, is a naturalist 
M well as a soldier ; he most unfortunately, however, bec^e so 
ill that be had to be sent back in a hammock to the coast and 
put on board the ^ Victor Emmanuel ’ before he had penetrated 

further than the Prah. Lieutenwit P ’ ' J 

slowly recovering from fever, speaks the difficulty of pmpir 
ring butterflies as great, from the narrowness of the pataways 
and the density of the bush. Many of them flew only high 
over head, ana never came within his readh. 
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The Uat I send is remarkable for the number of species in a 
collection of less than one hundred specimens. 


Papilio Leonides. 

— Policenes. 
Nireus. 

— Cynorta. 

Zraobius. 

Pieris Theona. 

Pod da Xiphia. 
Eronia thalassina. 
Terias Brenda. 
Acnea Cidonia. 

serena. 

— , n. sp. 

Atella Phalanta. 
Junonia Torea. 
Salamie Anacardii. 

Cytora. 

Danais Niavius. 

Limniace. 

Eurema Delius. 
Diadema Authedun. 
Oharaxes Lucretius. 

Ephira. 

Euriphene Bophus. 

— Handing. 

— Pbantasia. 
Aterica Ouparia. 
Jaeria oenobita. 

crithea. 


Harma lodutta. 

Theobene. 

Fumana. 

Neptis Melicerta. 

Nicomedes. 

Kallima Kumia. 

Mycalesis Xeneas. 

, n. sp, 

Eur]^la Hiarbas. 

^hione. 

Ergolis Corita. 

Enotbroa. 

Libithea Labdaca. 

Epitola^ n. 

Loxura Alcides. 

Liptena Libyssa. 

Milca. 

Pentila^ Ibree new species. 
Lycienestbns Larydas. 

lagurns, 

Tlypolvcwna Antifaunus. 

— ^ — Faunus. 

Lebona. 

Lycesua Telicanus. 

— Jesous. 

— Hippocrates. 

Lingeus. 


Acrma acerata^ 

Upperside orange. Both wings with the outer margins 
broad, dark brown. Anterior wing with the base and two 
large triangular spots on the costal margin dark brown. 

Underside naler. Both wings with the outer margins as 
above, marked on the margin by a series of triangular rufous 
s^ts. Anterior wing with a lunular black spot at^the end of 
the cell, and a large triangular brown spot on me costal margin 
as abova Poatenor wing with eleven or twelve black spots 
near the base. 

Exp. li inch. 

Belongs to the group which contains A. aerena and A. Epo^ 
nina, of which grorq) I nave another new species from Angola. 

Myoaleais Madetea. 

Upperside. Jfa/e dark brown. Anterior wing with a tuft 
of hair near the inn^ margin below its middle. 

Ifnderside rufous brown. Both wings crossed at the middle 
by a dark brown linear band bordered outwardly with lilac ; 

Ann, d} Mag, N, Hiat, Ser. 4, VoL xiii. 27 
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both with a zi^zna band near the outer margin : the mai'gin 
and a submarginal line black : both ornamented bj a seriee of 
black ocelli, the pupils white, the iris orange : on the anterior 
wing three, the third large ; on the posterior wing seven, the 
fifth large. Anterior wing crossed in the cell by two dark 
brown lines. Posterior wing crossed near the base by a line 
of the same colour. 

Exp. inch. 

Mr. Rogers has sent me this species from the Gaboon, 
Epitola Belli 

Upperside. Male brilliant morpho-blue. Anterior wing with 
the costal margin, which is broad and marked at its middle 
by a trifid blue spot, and the apical half black. Posterior 
wing with the costal margin brown ; the outer margin black, 
intersecting tlie blue at tlic nervures. 

Underside. Anterior wing dark brown, brassy at the apex : 
two white spots (one minute) within the cell, a blue line at 
the end of the cell, and an angular band of six white spots 
near the middle. Posterior wing brassy brown. 

Exp. 2t\ inch. 

This species is the most beautiful of the genus, and is of the 
same form as E* Elaia. I have named it afmr my friend, and 
in memory of a time which he will not easily forget. 

Pentila Picena. 

Upperside white, slightly tinted with yellow. Both wings 
with a round black spot at the end of the cell. Anterior wing 
with the costal mar^n and apex, which is broad, brown. 

Underside with me black spots as above. Anterior wing 
white, with the costal margin and apex yellow, the outer mar- 
gin mark^ by a series of small black spots. Posterior wing 
yellow. 

Exp. liV 


Pentila Petreia, 

Upperside rufous orange. Anterior wing with the costal 
margin, the apex, and outer margin broadly dark brown : a 
round spot in the cell and a secona at the end of the cell black. 
Posterior wing with the outer marnn brown, broad : a minute 
black spot on the costal margin before its middle, and a larger 
spot of the same colour at im end of the cell. 

Underside as above, except that there are no dark brown 
margins, the space which they occupy above being Ibtakly 
undnIatM with brown, that there are two small bro^ iqpets 
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at the anal angle of the anterior wing, and that the whole of 
theposterior wing ia undulated with orown. 

Exp. 1-^inch. 

This species is nearly allied to P. Amenaida^ but ia smaller 
and much more sparsely spotted. 

Pentilu Phidia. 

Uppersidc white. Both wings marked near the centre by 
three round black spots in the form of a triangle. Anterior 
wing with the costal margin and apex broadly oranffe : the 
outer margin dark brown^ divided into spots towards the anal 
angle. Posterior wing with a series of dark brown spots on 
the outer margin. 

Underside as above. 

Exp. 1^ inch. 

This is probably a variety of Pentila Abrcucas of* the 
^Genera.’ 


UN Additions to the Australian Curculionidfie. Part VI. 
By Fuancis P. Pascoe, F.L.vS. &c. 


()TIOKHyNCHIN-«. 

Timsreta ennita. 

Cjurokin^. 

Lixus Breweri. 
Maatersii. 

EaiBHIIflKJB. 
GlaucopeUu n. g. 

umcolor. 

PhaBodicSi n. 

— fhlvioonus. 
— ^ ssatellsTia 
Empira, n. g. 
Tsviegata^ 


Amalaotin^ 
Tranes insularin 

Apjoniv^®. 
Apion comomim 

puliesre. 

— argutulum. 

BHXNOMACBVtNXO. 

Auletas filirostria. 

oalceatus. 

turbidua. 

nigritaraia. 


Timareta crinita. 

T. terughtea^ squamulis albis tdpr6aBis> plurimis majoriboa sub- 
sreetiSy laterilms setulosisi sat dense vestita ; capita inter ooulos 
depresso, paulo inourvato ; rostrobreri; soxobibos triangolaribus, 
ampliatis ; fhnioulo graoili, artioulo primo quam seoundo longiore ; 
pvothorace laritudine paulo brevlore, squamis miyoribua ixrorato ; 
elytds leviter striato«*punotatis, interstitiis unisoxiatim squamis 
miijiiscidis instructis; corpore inirii sparse, pedibus magts con- 
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fertim et longe pilosis ; tibiis posticis in mare ad apioepi valde 
ourvatis. Long. 2 lin. 

ITah, Fremantle. 

This Bpecics has a mottled appearance to the naked eye, 
owing to the uncovered dorm around each of the larger scales 
on the prothorax and the baldness in parts of the strim on the 
elytra. The scape is more than half as long again, and pro- 
portionally more slender than in T. Jigarata. 

Lixns Brsweri. 

L* niger, subnitidus, squamulis piiiformibns silaceis, plurimis 
elongatis maculatim condensatis, vestitus; rostro crassiusculo, 
prothorace broviore, pannn arcuato, irrogulariter punctulato^ hand 
carinato ; antennia subforrugineis, clava obloiigo-elliptioa ; pro- 
thorace subeonioo, longitudine latitudini mquali, oonfertim 
punotato, lateribuH silaceis ; el3riri8 striato-pUTictatis, interstitiis 
oonvexis, apioibus acumiuatis ; corpore infra pedibusque tenuiter 
griaeo-pilosis, illo davo-pollinoso. Long. 6 lin. 

Hah. Albany. 

In swe and outline resembling L, Myagri^ but, inter aliay 
the rostrum not carinate. The spotted appearance is due to 
patches of longish, erect, hair-like scales ; and this character 
will at once distinguish it from L. tasmaniensy Germ, Of the 
latter 1 have specimens from Victoria, West Australia, and 
Queensland. It is unaccountable U) me why Qermar, who 
described it from an admittedly Adelaide specimen (or speci- 
mens), should have so named it, as it is not known to occur 
in Tasmania. Lixua australisy Boisd. (1 roly on the identifi- 
cation from a specimen out of a Paris collection), has an 
elongate conical prothorax, and closely resembles the Javan 
L. binodulus. Dedicated to Mr. Brewer, who has now for 
some years been collecting the insects of West Australia. 

Lixus Maatersiu 

L, niger, subnitidus, equamis pilifrrmiboB griseis omnino leviter 
vestitus ; oapite inter oculos fovea profrinda impresso ; rostro 
crassiufHmlo, brevi, vix arcuato, disperse pih^ ; autennis nigris, 
pubescentibus ; soapo brevi; prothorace oonioo, latitudine paulo 
mngiore, confertim punctate ; dy tris oylindriois, suloato-punotatis, 
punotis mqusculis, approximatis, interstitiis parum oonvexis, 
apicibus rotundatis. Long. 5 iin. 

Edb. New South Wales (Hope’s Creek). 

This species is remarkable for its comparatively veiT slmrt 
rostrum ; a more sparsely distributed pubescence just behind 
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the middle of each elytron given them a slightly patchy ap- 
pearance. L, immunaua, also with a short rostrum, has, inter 
aliay ferruginous antennai and the prothorax canaliculate. 

(jlJilTCOPELA. 

Boetrum subulatum, arcuatum, baai ampliaium, baud striolatum ; 
eerohes postmedianae, obllqiise. Seapun brevis ; fimicidm 7-artlou- 
latus, suticulo primo majusculo, ca^teris gradatim brovioribus; 
dava distiiicta, aubglobosa. OcuK ovati, subtonuitor granulati. 
Pfroikoraw transversus, utrinque ampliato-roiundntus, apice an- 
gustisedmus, basi paulo bisinuatos, lobis ocularibus nulHs. Elytra 
subcordata, prothorace multo latiora. Coxie intermodiaE) sub- 
approximatae. Femora crassa, muiica; tihiiT intus bisinuatae, 
anticaD apice submucronatEO ; tarsi modice dilatati. Abdomen 
segmentis duobus base li bus valdo ampliatis. 

This genus is dlffenmtiated from Krytenna by its subulate 
rostrum and tlie basal jiositiou of the scrobes, accompanied by 
a corresponding shortness of the scape. Oydmma has tlu‘. 

I )rothorax more rounded at the base, or, in other words, not 
obed opposite the scutellum, and the rostrum striated at the 
base *ana cylindrical throughout. 

Gluiicopela unieolor, 

O, fdsoa, squamis viridi-griseis dense induta; rostro prothorace 
paulo brevioro, nitide fusco ; antemus nigris ; prothorace apice 
tubulato, quam basi fere triple augu«itiore ; olytris sulcatis, inter- 
stitiis modice oonvoxis, in medio squamis linoaribus elongatis 
uniseriatim dispositis, humeris callosis, apicibus rotundatis ; 
oorpore inft'a pedibusquo 8(|uamiB viridi-opalescentibus dense 
tectis ; tarsis articulo ultimo testaceo. Long. 2 lin. 

ffab. Champion Bay. 


Ph.eowca. 

Mostrum arcuatum, subulatum, apioo cyliudrioum ; scrobes pree- 
mediaiue, obliques, infra rostrum currentes. Seapus longiusculus, 
octtlum hand attingeus : funicuhis T-artioulatus, articulo primo 
am^ato, seoundo ol^nioo, onteris brevibus ; elava ovata, distincta. 

subtransversus, basi rotundatus, lobis ooul^bus ob- 
soletis. ScHteUnm triangulare. Elytra oblongo-oordata, pro- 
thoraoe latiora. Coxes intermedia subremotee. Femora oraosa, 
mutica ; tihim intus bisinuatss, antioas mucronatas ; tarsi articulo 
penultimo fortiter bilobo. Abdomen segmentu duobus basalibus 
ampliatis. 

The intermediate cow are wider apart than in Olanma^ in 
which they may be said to be approximate, but less so than in 
Dicomada and Cyd^truea] from these two, witli which this 
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^nus agrees in habit and in the rounded base of the prothorax, 
It may be at once distinguished by tlic aerobes running beneath 
the rostrum. 

PhcBodica fulvicorms. 

P, nigra, supra squamis griseo-albis sejunctim vesiita ; roatro nigro, 
squamoso^ apice nudo fulvesconte excepto ; antenuis fulvesoen- 
tibus; prothorace utriuque rotundato, basi quam apioe dujdo 
latiore ; scutoUo squamoso ; clytris levitor i^catifi» interstitiis 
planatiB, irregulariter sqiiamosis, humeris obliquis ; corpore infra 
pedibusquo argenteo-squamosis. Long. 1 ^ lin. 

Hah. West Australia. 

Phreodfea scutellaris, 

P. nigra, supra squamis rosco-griseis sejunctim vestita; rostro 
magis tonuatoy uigro, apicem versus aliquando fblvescente ; an«< 
tennis fiilvosoentibus, vol paulo infuscatis ; prothorace latitudine 
vix brovioro, apice quam basi fore duplo angustiore; scutello 
esquamoBo, nigro; elytris leviter sulcatiB, interstitiis planatis, 
squamis seriatim dispositis, httmcriB subrotundatis ; corpore infra 
pedibusque argenteo-squamosis. Long. 1 j lin. 

ffa/j. Hwan Itivcr. 

The elytra in nearly all my specimens are more or less 
varied with blackish patches, in part but not invariably owing 
to slight abrasions. The rosy tint is sometimes scarcely nc^ce- 
able. 


Empiua. 

Poiirum prothorace paulo brevius, subrobustum, arcuatum ; icrobeB 
preemedianm, paulo obliques, ad partem inferiorom oculi antioe 
ourrentes, basin versus ampliati. Oculi tranaversi, OTatl^ fortiier 
granulati. oculum hand atUngens, apice davatua ; 

culus 7*orticulatuB, urtioolo basali amplo, duobos sequentibus 
longiore, cmteiis subobconicis, ultimia transvends ; elava elongata, 
distinota. Prothorax transversus, utrinquo parum rotundatuB, 
baai subbisinuatuB, lobis ocularibus obsoletiB. Scutdlum parvnm. 
Elytra prothorace paulo latiora, subcylindrica. Peahu antioe 
profimde emarginatum. Pfde* medioores ; femora vaHda, mntioa ; 
tibuB Bubeylindriem, intuB bisinuataD, apioe muoronatm ; tarn lati, 
breviuBCuli, articulo ultimo valido ; unguieulit divarioatibi. Ahdo- 
men segmentis duobua basalibus ampUatiB. 

The rostrum is intermediate in thickness between the general 
ran of the Hvperinm and of the Erirhininae : hat in habit it 
seems more akin to the former. The stout claw-jomt and its 
divaricate claws, however, are foreipi to the : but there 
is an approach to these cWactexe m some of the Erirfainina, 
in whi^ I have therefore placed it. 
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Empira variegaUu 

E, ^rruginea, supra squamulis lutescentibus yariegata; oapite 
rostroque nigris, boo sejunctim punotulato ; antonnis subf^rm* 
giueis, rarissime albo>pilosis ; prothoraco sat dense squamoso ; 
oljtrU 8triato--panotati8, intorstitiis latis, parum convexis, quarts 
parte apioali basique sat dense, intermedia magis sparse, vel sub^ 
plagiatim, squamulosis ; pcdibus claro ferrogineis, squamulis 
pilifbrmibus parvis valde adspersis ; corpore infra nigro, niveu- 
squamoso. liong. 1 J lin. 

Hob* Swan Biver. 


Tranes tnsularia, 

T, niger, nitidus, squamulis angustis silacois, in fusciam pone 
medium elytrorum condeusatis, adspersus ; oculis supra approxi* 
matis ; rostro prothoraco fore sesquilongiore, tenuiter punotulato ; 
antennis ante medium rostri insortis ; scapo quam fbnioulo 
lougiore, articulis duobus basalibus elongatis, mqualibus ; pro- 
thoraee transverse, utrinque ampliato-rotundato, tenuiter confertim 
punctulato ; scutello parvo ; elytris prothoraco manifesto latio- 
ribuB, apioe obtuse rotundatis, siriato-punctatis, punotis sub- 
quadratis, intorstitiis parum conveids, vage subtiliter punctulatis ; 
eorpore infra pedibusquo squamis plliformibus parvis pareius 
adspersis; apice tibiarum tursisque magis dense silaceo-pilosis. 
Long. 6^ lin. 

Hah, Lord-Howe Island. 

This fine species most resemldes T. Roei in outline. It 
differs, however, from all other species known to me in the 
length of the scape and of the first two joints of the funicle, 
the remainder being ratlier shortly obconic, and in the eyes 
approximating above. The anterior coxm arc absolutely con- 
tiguous, as in T, monopticua. 


Apion comomm. 

A* rufo-testacoum, leviter grisoo-pubescons ; rostro tenuato, oyliu- 
drioo, modke arouato, sul^ilitor punotulato, in mare capite pro- 
tboraoequa coiyunotim paulo longiore; auteii^ ad quartam 
partm a basi insertis; ooulis nigris, modiooribus; prothoraoe 
basi longitudine paulo laUore ; elytris fortiter sulcatis, intorstitiis 
oonveiis; coxis intonnodiis mo^oe approximate; unguioulis 
nigris. Long. 1 lin. 

Haib. Swan fiiver ; Queensland. 

Much like A. Malvce ; but unicolorous, and with a oon- 
iiderably more aknder rostrum. The sculpture of elytra 
is cmly seen when the rather coarse pulmcence is rubbed 
away. Mr. Masters sends me two specimens ( cJ^and $ ) from 
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Qtteeiuiland. which I cannot difitingoish, except by their dark 
underpart^ nom others from Swan River ; the female in the 
former^ however, has a much shorter rostium. 


Apion puUcare. 

A, rufesoens, leviter griseo-pubesoens ; rostro valido, sat Ibrtiter 
arcuato^ prothoraoc muito breviore ; antennia basin versus rostri 
insertis ; oculis nigria, ampliatis ; prothorace subtransvenM), basi 
fortiter bisinualo ; acutcllo oonspiouo ; elytns basi prothor^ 
multo latioribus, punctato-sulcatip, mteratitiia latis oonve:^; 
coxis intermodiia approximatis ; unguioulis nigris. Long. 1 lin. 

/fai. Swan River. 

A stouter species than the preceding, with a proportionally 
stouter as well as shorter rostrum. 

Apion argutulum, 

A, nitide atrum ; capite elongato, inter ooulos bisuloato, oollo hevi- 
gato ; rostro prothoraco fere duplo longiore, modioe arcuato» Sub- 
punctato, apicem versus subulate ; antennis pone medium rostri 
insertis; ooulis modioe ampliatis; prothorace cylindrioo, sparse 
punctato, latitudine longiore ; scutello elongate ; elytris brevibus, 
pone medium prothorace duplo latioribus, punotato*BuloatiB, 
Bulois basin versus approximatis, interstitiis modioe oonvexis, 
fero obsolete punclulatis, humeris prominulis ; pedibus elongatis. 
Long. 1 lin. 

Hob, Queensland. 

In habit like A, nigritaraia^ but, inter alia^ with more 
globose elytra and stouter legs. Of this cosmopolitan genus 
of between 300 and 400 species the above are the only species 
hitherto described from Australia. 


Aidatea Jlliroatria. 

A» testaceus vol lutosoens, sparse albo-pubescens ; oapite prothoraoe^ 
que rude punotatis ; rostro tenuato, olongato, apioem versus 
craasiore ; antennis lon^, prope basin rostri ^swtis ; edava nigra ; 
prothorace oapite latiore, utrinque fortiter rotondato, apioe 
quam basi manifesto angostiore ; scutello nitido ; elytris modioe 
mongatis, tenuiter punotatis, peme scutdlum transverse levit^ 
impreisis ; podibus sparse setolosis. Long. 1|| lin. 

Bai. Albany. 

A well«marked species; the rostrum, nearly twice as long 
as the prothorax, far exee^ that of any other cqpecies. 
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Auletea calceatua. 

A, 8ubmtidu8, lutesoens, obsolota pubescons ; capite rostro (apico 
exoepto) artiouliflque duobuH ultimis torsorum nigris ; capite 
minuB l^ansverso, sat rude punctate ; rostro capito duplo longiore, 
sparse punctulato ; antennis vorsus basin rostri insertis ; clava 
nigra ; protborace subtransverso, rugoso-punctato, basi apiooqne 
s&quali ; scutello fusco ; elytris subovatiS) protborace multo lati- 
oribus, subseriatim fortiter punctulatis, humeris prominulis, sntura 
luBOa ; corpore iDfi*a nigro. Long. 1 } lin. 

JIai. Champion Bay, 

A comparatively robust, coarsely punctured 8i)ecies. 


Auletea turbidua, 

A, nitido fulvusi subtiliter pubcscens ; capite transverso, inhiscato ; 
ooulis ampliatis, prominulis; rostro capite prothoraoequo con- 
jnnetim breviore, impunctato, apicom versus ampliato ; antennis 
basin versus rostri insertis, articulo prime olavaque infiiscatis ; pro-* 
thorace transverse, utrinque fortiter rotundato, et basin versus 
tumidulo, parce mediocriier punctulato ; scutello parvo ; elytris 
paruin elongatis, tenuitor parco punctulatis, stria suturali 
distincta, sutura fusca ; corporo inhra articulisque duobus ultimis 
tarsorum fbscis. Long. 1 lin. 

JBToi. South Australia ((Jawlcr). 

Allied to the preceding, but less robust and with finely 
punctured elytra. 


Auletea Jiigritaraia^ 

A, nigro-piceuB ; capito valdo transverso; oculis ampliatis, pro- 
minulis; rostro a basi ad apicem gradatim incrassato, parum 
arcuato, capiti prothoracique cox^unctim longitudine eequali ; 
antennis prope basin rostri insertis, fiavidis, articulo prime clavar 
que fas<^; protborace subtransveiso, parco punctato, pone 
medium fortiter rotundato ; scutello inconspiouo ; elytris brevi- 
usculis, tenuitor sat sparse punctulatis, stna suturali diatinota ; 
abdomine metastemoque nigris; pedibus flavidis, tarsis nigris. 
Long. I lin. 

JEhib* South Australia ; West Australia. 

Like the Earopean A. tubiceuy but head, rostrum, eyes, &c. 
different. 
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LVI . — Remarks on the Subject 0/ Eozoon.” 

By Prof, Kino, D.Sc., and Prof, kowney, D.Ph. 

We have no intention of entering on the digeussiou opened up 
Mr. Carter, F.R.S. &c., in his letter to one of us, and the 
reply to it by Dr. (Carpenter, that have lately ajimared in the 
^Annals;’ feeling satisfied that the constructors of the so-called 
Eozoon canadense have quite sufficient to attend to in answer- 
ing the evidences and arguments already brought forward in 
the papers we have published against its presumed organic 
origin. Hilberto, and we regret to say it advisedly, no proper 
attempt has been made to do so. 

In our early investigations, and after having fully satisfied 
ourselves that tlie various eozoonal structures could not be the 
remains of an organism, we felt it to be our duty to make an 
attempt at explaining their mineral origin. They looked 
much like dendromorj^is and acicular crystallizations^ but we 
soon found that they were not productions of these kinds, nor 
concretions, nor innitrations : instead of being incremental, 
they were obviously decremental. Consisting for the most 
part of serpentine (an amorphous hydro-silicate of magnesia), 
this mineral was seen to be affected by an irregular septarian 
and a subparallel divisional structure, accompanied by some 
remarkable clianges, one fibrous (known to mineralogists as 
chrysotile), another arborescent (ymetaxite), and another floo- 
culent — all usually of a white colour. Very frequently calcite 

f irevails in the divisional interspaces in association with the 
atter allomorphs. In such cases the serpentine is broken up 
into irrogulariy lobulated or s^mented grains, lumps, and 
plates, separated by the calcitic interspaces ; in which are im- 
bedded examples of the three allomorphs ; the chrysotile is 
generally an integral portion of the grains and plates of serpen- 
tine, forming patches of asbestiform coating. The plates of 
serpentine and their calcitic interspaces occasionally give rise to 
remarkable interlaminations, while the grains (usually at- 
tached to one another, but occasionally isolated) occur megu- 
larly scattered amongst the calcite. Not unfrequently the 
serpentine assumes the condition of chrysotile witho/iU any 
cite heififf present, A close investigation enabled us to see not 
only the serpentine passing insensibly into compact or true 
chrysotile and fiocculite (as, for the sake of brevity’, it may be 
called), but that the one often became separately adoulair, 
and the other changing from rudely shaped masses into simple 
and complex arborescences (like those in metaxite), simu- 
lating^ in the most remarkable manner, sponge-stractuxes and 
dendritic crystallizations. The evidences were so clear and 
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complete as to prevent our coming to any other conclusion 
than that they were residual bodies, and not concretions, infil- 
trations, or crystallizations. As to their being portions of 
an organism, the idea would not bear any serious considera- 
tion. Wherever the changes had taken place, a carbacid 
mineral (calcite, or dolomite) had replaced the chrysotile, 
floCculite, and metaxite ; so that it became evident that we 
had before us the results of chemical changes analogous to 
certain kinds of pscudomorphosis occurring among minerals. 

Not only does serpentine present mimistakable evidences of 
the above changes, but certain of them have occurred to us in 
other silacid minerals, as malacolite and Wollastonite. Agglo- 
merations of minute ciystals of these minerals are common in 
certain so-called primary limestones (notably at Aker in Sweden, 
Amity in New York, and in Ceylon), so rcJiuced by solvent or 
chemical action (the component crystals still retaining in many 
cases their original angles, edg(*.s, and planes) as to assume the 
exact forms of the eozoonal canal-system ’’ in its typical 
(Condition, and showing clearly their residual character, also 
the replacement of thoir lost or eroded portions by the calcite 
or dolomite in which they are iiubedded. 

A more important discovery we had not anticipated. It 
opens out a wide field of research in chemical geology, an 
insight into which, however, has been afforded by the iUuB- 
trious Bischof. Of late the subject has been frequently under 
our consideration. It is well known that certain rocks are 
not in their original chemical condition : the changes in 
serpentine render it extremely probable tliut ophite (a silo- 
carbacid rock) is a chemically changed or methylotic product, 
that the Tyrex3, Aker, and other crystalline marbles were ori- 
ginally silacid masses, and possibly that much of the so-called 
“ limestones ” occuning in the Laurentians of Canada were, 
in Archssan periods, silacid members of true gneisses, diorites, 
and o^er related rocks We need not dwell any longer on 
Ibis subject ; suffice it to say that we are pursuing a number 
of researches in connexion with it. We have been favoured 
with specimens by Mr. F. B. Mallet, of the Indian Geological 
Borvey, discovert by himself in dolomitic bands iutersectiuj; 
transversely beds of gneiss at South Mirzapurf. showing typi- 
cal eozoonm structures beautifully developed tnrough methy- 
lotic action; and last summer one of us obtained at the 
Idtard, Cornwall, aided by the kindness of Mr. Svmons, 
manag^ of the roltesoo marble-works, a number of sped* 

* See a paper by one of tbs writera in the * Gediogioel Magisiae ’ 
ftir JamuMryliS^. 

t Beeorda of the Geological Survey of India, No. 1, 1672. 



992 


Professors King and Rownej^ on 

mens out of apparently a most unpromising rock (serpen- 
tinite^ rarely including any carbacid members), showing^ its 
characteristic mineral not only changing as eozoon into 
calcitc, but also as a pscudomorph after augitc, &c. A de- 
scription of these cases is in preparation for publication. 

Our view is that the changes referred to have resulted from 
the section of heated water holding a carbonate in solution. 

But to return to ^^Eozoon^ Dr. Carpenter has kindly 
offered to give time and trouble to enable those who wish to 
make the comparison of actual specimens for themselves.” We 
would strongly urge on them to take advantage of this offer. 
We may be permitted, however, to supplement it by suggesting 
their careful pt'rusal of the memoirs tliat have been publishea 
by us descriptive of similar specimens*, not forgetting those 
published by Dr. Caifienter and others on his side. 

Attention may next be called to the following summary of 
the arguments and evidences contained in the memoirs re- 
ferred to : — 

1st. The serpentine in opliitic rocks (consisting essentially 
of serpentine and calcite, with w'hich various other minerals, 
chiefly silacids and caroacids, are often associated) we have 
shown to present appearances which can only be explained on 
the view that it has undergone structural and chemical (me- 
thylotie) changes : — the former causing it to pass into different 
suodivided states ; and the latter etching out the resulting 
solids into a variety of forms — ^grains and plates with lobu- 
lated or segmented surfaces (“ Camber-casts,” see Dr. Car- 
penter’s fig. 1), fibres and acicul© (‘‘ nummuline chamber- 
wall”), simple and branching configurations canal-system”). 
Crystaisof malacolitc and other silacid minerals (often occurring 
in ophite and other silo-carbacid rocks) manifest some of these 
changes in a remarkable degree. 

2na. The ^‘intermediate skeleton” of (which 

often appears as the calcitic matrix of the above lobulated 
grains&c.t) is completely paralleled in various crystalline rooks, 
notably marble containing grains of coccolite (Aker and Tjrree), 
pargasite (Finland), chondrodite (New Jersey), &c. 

8rd. The “chamber-casts” in the granular (aconmline) 
variety of ^^Eozoon ” are more or less paralleled by the grains 
of the silacid minerals in the precited marbles. 

* Quarterly Journal of the Geolc^cal Society, vol. xxii. ; < Ftooeed- 
of the Royal Irish Acaden^^ vol. x. ; new series, vol. i. \ 
* Gwlomoal Marine/ January 1878. 

t This part is dissolved out (artificially) in fig* 1. Dr. Carpenter's 
fig. 9, exmoiting the various eosoonal features, must be taken me^ly as 
an illustration, it being a eomtrucM representation. 
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4th. The chamber-casts ” being composed occasionally of 
Loganite and raalacolite (besides serpentine) is a fact which, 
instead of favouring their organic origin as supposed, must be 
held as a proof of their having been produced by mineral 
agencies, inasmuch as the three silacid minerals named have 
a close pseudomorpliic relationship, and may tlierefore replace 
one another. 

5th. Dr. Glimbel, observing rounded, cylindrical, and tuber- 
culated grains of coccolitc and pargasite in crystalline calci- 
tic marbles, considered them to be chamber-casts,” or of 
organic origin. We have shown that such grains often pre- 
sent crrstallinc planes, angles, and edges — a fact clearly pro- 
ving that they were originally aggregations of simple or 
compound crystals that have undergone external decretion by 
chemical or solvent action, 

Gth. We have adduced evidences to show that the num- 
muline chamber- wall in its typical condition (that is, con- 
sisting of cylindrical acicula^ separated by interspaces filled 
with calciU‘) has originated directly from closidy packed fibres, 
these from chrysotih*. or asbestlform ser])ontint*, this from iu- 
cipiently fibrous serpentine, and the latter from the same 
mineral in its amorphous or structureless condition f* 

7th. The nummulino wall,” in its tyjjical condition, un- 
mistakably occurs in cracks or Jissures^ both in Canadian, 
Connemara, and other ophites J. 

8th. The “ iiuramuline wall ” is paralleled by the fibrous 
coat which is occasionally present on the surface of grains of 
chondrodite§, 

9th. We have shown that the relative position of two super- 
posed acicular layers (an upper and an under ** nummuline 
wall ”), and^he admitted fact of their component aciculft) often 
passing continuously and without interruption from one cliam- 
oer-cast ” to another, to the exclusion of the intermediate 
skeleton,” arc totally incompatible with the idea of the said 

a Quart Joum. Geol. Soc. vol. xxn» pi. xiv. figs. 1 & 2 ; ProceedmgiB 
Koval Iriah Acad. vol. x. pi xli. figs. 1 & 2. Few fiiiruies of the *'chain- 
ber-waU/’ published by the eonstructorB of afford a proper idea 

of its struomre. We were the first to represent it in its typical condition. 

t The so-called ** nummuline wall ** (asbestiform coat) in Dr, Car- 
penter^a constmoted representation, fig. 2, ought not to be represented in 
the way it is — ^bounded by two cmtinMtus lines — as it is an itUegral portion 
of the graina and tdates of serpentine (^the so-called chamber oasts 
and not a chmioalfy difi^rentiaM part like the true (calcareous) wall of 
certain ForaminiferB. 

X Quarterly Journal Geological Society^ vol. xxii. pi. xin fig* 4, p. 
l>roc. Royal Ifiah Academy, vol x. pi. xfii. figs. 6, 6. 

{ Quarterly Journal Geological Society, vol. xxii. pi. xiv. figy. 5 & 0, 

pp. 1% ft 1^. 
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nammuline layers” having resulted from pseudopodial tubu- 
lation*". 

10th. The so-called stolons ” and passage of communi- 
cation exactly corresponding with those described in C^ofo- 
elymm ” (fig. 2, h h) have been shown to be tabular crystak 
and variousJ^y formed bodies belonging to different silacid 
minerals, wedged crossways or obliquely in the calcitic inter- 
spaces between the grains and plates of serpentine t* 

1 1th. The canal-system ” is composed of serj>entine, mala- 
colite, and other silacid minerals. Its typical kinds in serpen- 
tine may be traced in all stages of formation out of plat^, 

S risms, and other solids undergoing a ])roeess of superficial 
ecretionj. In malacolite &c. they arc made up of crystals 
(single or aggregated together) tliat have had their planes, 
angles, and edges rounded off, or have become further reduced 
by some solvent. 

12th. The canal -system,” in its remarkable branching 
varieties, is completely paralleled by cxystalline configura- 
tions in the coceolite marble of Aker, in Sweden, in the cre- 
vices of a crystal of spinel imbedded in a calcitic matrix from 
Amity, New York, and in a gemmiferous calcitic rock occur- 
ring m Ceylon §. 

13th. The conjigurathns^ presumed to represent the canal- 
system,” are totally without any regularity in their form, rela- 
tive size, or arrangement ; and they occur independently of, 
and apart from, other eozoonal ^tures ” (Amity, Bwen. 
&c.), — facts not only demonstrating them to be purely mineral 


♦ Ihkd. vol. xxii. p. 191 ; Proc. Rojal Irish Academy, vol. x. p. 617. 
t Quarterly Journal Geologioal Society^ vol, xxii. pi. xiv. figa. 10 ft 11, 
pLxv.%. 16,pp. a07& 208. 

i Proc. Roy. Irish Acad. yol. x. pi. xliii. figs. 7 ft 8,^. 627 ft 628. 
Spealdiig of the arhorescant structure*’ of the canateystem,” Dr. 
Carpenter assumes that we ** maintain it to oonrist of mere nmmai 
traaoM *’ 1 And hence, by adopting the ibllowing mode of leaeoifitig, he 
evidently feels that a decSsive ease has been niMe out against us. As 
the ranufications pass across the planes of deavage, eveiv mineralGgiit 
will at once say that this is perfectly conclosive— 'against ueir b^g, by 
any probability, mere inorganic infiltration \ that nothing but organic 
stroeturea could in this manner produce a rlmification of one mineral in 
the interior of another, a ramification of serpentine in the interior of car- 
bonate of lime pasrii^ against its crystalline planes** (^Pharmaoeutical 
Journal, ’ Feb. Tl, 1871, p. 649). H this were the case, it would n6oeaaa» 
rily follow that imbedded minerals which produce ramifleationa ^ in tl^ 
** interior of calcite and pasi^ against ita oryataUine planea ” (at ia com- 
mon with native silver prismano pyrites, glauconite arboreaceneea to 
calcite or the so-called Hislopite. the latter as made known bv Ifr. Oartorl 
can be '^notlfadng but organic structures **1 It is to be regrmed that Dr, 
Carpenter still makes use of this argument to his last oommunioatloa. 

$ Gadogioal Magasine, January 1678. We have lately deteotod typical 
canal ay^m ** to a chondrodite rock from the United States. 
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products^ but which strike at the root of the idea that they arc 
of organic origin. 

14th. In answer to the argument that, as all the eozoonal 
features are occasionally found together in ophite, the com- 
bination must be considered a conclusive evidence of their 
organic origin, we have shown, from the composition, phy- 
sical characters, and circumstances of occurrence and asso- 
ciation of their component serpentine, that they represent 
the structural and chemical changes which arc eminently and 
peculiarly characteristic of this mineral*. It has also been 
shown that the combination is parallel to a remarkable extent 
in chondrodito and its calcitic matrix f. 

16th. The regular alternation of lamella^ of calcareous and 
siliceous minerals ” (respectively ref)reacnting the interme- 
diate skeleton ” and chamber-casts occasionally seen in 
ophite, and considered to be a “ fundamental fact ” evidencing 
an organic arrangement, is proved to be a vnnerahgical phe- 
nomenon by the fact that a similar altcniation occurs in 
amphiboline-calcitic marbles and gneissose roi‘k8t. 

Ibth. In order to account for certain untoxoard difficulties 
presented by the configurations forming the canal-system ’’ 
and the aciculw of the nuinmuline layer ” — that is, when oc- 
curring as Bolid bundles y'* or when they arc cloBely packed 
or appear to be glued together y' — Dr. Uai*penter has proposed 
the theory that the sarcodic extensions whicn they arc presumed 
to represent have been ‘^turned into stone’’ (a siliceous mine- 
ral”) ‘‘by Nature’s cunning” (“just as the sarcodic layer on 
the surface of the shell of living Foraminifers is formed by the 
spreading out of coalesced bundles of the pseudopodia that have 
emerged from the chamber-wall ”) — “ by a process of chemical 
substitution before their dcstniction by ordinary decomposi- 
tion ”§. We showed this quaai-alchymical theory to be alto- 
gether unscientific II. 

17th. The “siliceous mineral” (serpentine) has been ana- 
logued with those (generalized as glauconite) forming the 
varioosly produced casts of recent and fossil Foraminifers. 
We have shown that Ihe mineral silicates of ^^Eozoon ” have 
no relation whatever to the substances composing such casts. 

18th. Dr. Sterry Hunt, in order to account for the serpentine, 

^ Froc. Boyal Irish Academy, vol. x. pp. 638, 534^ 636. 

t Quarterly Journal Geologic Society, vol. xxu. xiv. figs. 6 & G, 

^ t Quarter^ Jooraal Geological Society, vol. xxii. p. 310; l^roo. Boyal 
Irish Academy, vol. x. p. 623. 

I Intellectual Observer vol. vii. uncoloored plate, fig. 2, a, pp. 202, 294, 
290 ; Quarterly Journal Oeolojgfical Society, vol. zxii. p. 222. 

n Quarterly Journal Geological Society, vol. xxii. p. 202; Proe. Boyal 
Irish Academy, vol. x. pp. ^ k 638. 



396 


On the S^ihject Eozoon.” 


Loganite^ and malacolite being the presumed in-filling sub- 
stances of ^^Eozoony' has propounded the novel doctrine’^ 
that such minerals were directly deposited in the ocean-waters 
in which this fossil ” lived. We have gone over all his evi- 
dences and arguments without finding one to be substantiated. 

19th. Having investigated the mleged cases of “cham- 
bers ’’ and “ tubes ” occurring “ filled with calcitc,” and pre- 
sumed to be “ a conclusive answer to ” our “ objections, we 
have shown that there arc the strongest grounds for remo- 
ving them from the category of reliable evidences on the 
side of the organic doctrine^. The Tudor specimen has be^ 
shown to be equally unavailable. 

20th. The occurrence of the best-preserved specimens of 
^^liozoon canadeiisc^' in roclcs that are in a highly crystalline 
condition ” (l)awaon) must he accepted as a fact utterly fatal 
to its organic origin f. 

21flt. The occurrence of “eozoonal features’* soldy in 
CTystallino or metamoijihoBed rocks belonging to the Lauren- 
tian, the Lower Silurian, and the Liassic Bvstemat (never 
in ordinary unaltered deposits of these and the intermediate 
systems) nm^^t be assumed as completely demonstrating their 
purely mineral origin. 

It is understood that a communication from Mr. Arthur 
Barker will appear, showing that, whatever opinion the late 
Professor Bchultze might hold in the autumn of last year 
respecting he subsequently changed it after reading 

our papers. As he expressed a wish to become fully acquainted 
with the “ canal system,” we were careful in sending lum some 
instructive specimens exhibiting it in various stages of forma- 
tion. 

a Proceedings of the Royal Irish Academy, vol. x. pp. 582, 548 : ibid, 
now ser. vol. i. p, 10. Dr. Carpenter (also Dr. Dawson) stm adduces 
these unreliable camss, and ignores altogether the grounds on which we 
have considered tlieni such. 

t Dr. Carpenter, replying to the objection, as put by Mr. T. Mellard 
Reade, F.G.S., that ** £ozoon ” only occurs in mctamofphosed rocks 
Q Nature/ No. 60), asserts that its ‘‘calcareous lamellse'^ (“intermediate 
Mceleton “ show less departure from the shelly texture th f^n the 
great majority of undouhtM shells, corals, &c. contained in the least- 
idtered ro^ of any geological penod (‘Nature/ No. 02HfoMetting 
that as the substance of such fossils has undexgone so much dukoge, 
the mot domands a vast amount of metamorphism to convert the room 
contawing them (“least altered” as they may he) into the “highly 
cxystalhne conation of “ eosoonal” ophite. But Dr. Carpenter iKMiiii 
to misundmtand the objection altogether, as it is not based so mnoh on 
the mineral structure of the “ eozoonal features ” as on the &ct that they 
oocur^hest preserved in “ highly crystalline ” or metamorphosed rodks. 

\ Proc. Roy. Irish Aoad. vol. x., “ Geological Considerations iid, 
new ser* vol. i., “ Isle of Skye Ophite.” 
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Notice of new Equine Mammals from ike Tertiaty Formation, 

By Professor O. C. MiiBSH. 

In this paper Prof, Marsh describes a very interesting series of 
remains of equine animals from the Tertiary deposits of the Western 
Territories, the fruit of the explorations of a party sent out by Yale 
College. 

The Amerioan Eocene mammals of this group belong to a genus 
lately established by Prof. Marsh under the name of Orohippue ; it 
is nearly allied to Anchitketium^ but differs by ‘‘having four 
functional digits in the manus ” and by the absence of the ante- 
orbital fossa. The dentition is very like that of Anehitherium, and 
its formula is as follows : — 

Inoisors cauines «}*, premolars -J, molars -1. 

There is a Iqng diastema ; and the canine is large. The known 
species are Orohippue gracilis^ Marsh, 0, pumilue, Marsh, 0, agilist 
Marsh, and 0, majors sp. n., all from the Eocene of Wyoming and 
Utah. 0. moQor was about the siiso of a fox. 

A form intermediate between Oroldppue and Anehitherium is 
described as constituting a now genus under the name of MioJnppue 
anneetens. It has no aiiteorbital fossa ; but there are only three 
digits in the manus. The dental formula is the sumo as that of 
Orohippue ; and the intermediate lobes of the upper molars are more 
completely separated than in Anchitherittm, Miohippue annectene 
is from the Miocene of Oregon. It was rather larger than a sheep. 

AnchMerium aneepe and A, celer ore two new species. The 
former, about as largo as a sheep, is from the Miocene of Oregon ; 
the latter, a small species, about two tliirds the size of A, Bairdi, is 
from the Miocene of Nebraska. 

Equue parvulus^ Marsh (Bill. Journ. xlvi. p. 374), is now referred 
by wie author to Proiohippue, Leidy. It is from the Pliocene 
deposits of Nebraska; and its remains indicote an animal about 
Si feet in height. Another species, Protohippue avue, sp, n., from 
the Pliocene of Oregon, is n^rosented only by teeth ; but these 
indicate such differences from the dentition of other species that 
the animal will probably prove to be generioally distinct. 

j^ohippue is a new genus allied to Equue and having only 
imlint bones in place of the lateral hoofs, but closely resembling 
Jmiohippue in its dentition, and possessing a large anteorbital fossa. 
Its dental form^ is as follows : — 

Incisors canines 4, premolaxs j|, molars f* 

PUohippue pemiof, sp, n., or which a considerable part of the 
sketeton nas Imn exhumed from the Pliocene sands of the Niobrara 
liver, Nebraska, was about the size of an ass. A second, and 
apparentily somewhat laiger species, P, rohuetue, sp. n., was obtained 
iSom the same locality. 

The toetih of a new species of the supposed Miocene genus An* 
Ann, ft Mag. N. Hist, Ser. 4. Vol, xiii. 28 





398 

i^{ppu$t A, brevuUns, wore obtained from Pliooone depodts in 
Oregon, Prof. Marsh thinks that Leidy^s genera AnMppw and 
HyohiwM will probably prove to be identical. 

Prof; Mardi oonolados his paper with the following general 
remarks ; — 

The large number of equine mammals now known from the 
Tertiary deposits of this counlry, and their regular distribution 
through the subdivisions of this formation, a£Eb^ a good oppor- 
tunity to ascertain the probable lineal descent of the modem horse. 
The American representative of the latter is the extinct 
fmtemua, Ijeidy, a species almost, if not entirely, identical with 
the Old-World Equm eahaUus, Linn., to which our recent horse 
belongs. Huxley has traced successfully the later genealogy of 
the horse through European extinct forms* ; but the line in America 
was probably a more» direct one, and the record is more complete. 
Taking, then, as the extremes of a series, Orohipptia agilh, Marsh, 
from the Eocene, and EkpLus fraternu^, Lt*idy, from the Quaternary, 
intermediate forms may be intercalate with considerable certainty 
from the thirty or more well-marked species that lived in the 
intervening iwriods. The natural line of descent would seem to 
be through the following genera : — Orohippus of the Eocene ; 
Midhippm and Anchithenim of the Miocene; Anehippus, Hip^ 
pwrimiy ProiohippuBf and Fliohippu$ of the Pliocene; and Equu$y 
Quaternary and recent. 

The most marked changes undergone by the successive equine 
genera are as follows: — Ist, increase in size; 2nd, increase in sx)eed, 
through coneemtration of limb-bones ; 3rd, elongation of head and 
neok, and modifications of skull. The increase in size is remarkable. 
The Eocene Orohippus w<is about the size of a fox ; Miohippm and 
AnchiUh^num, from the Miocene, were about as large as a sheep ; 
Hipparim and Pliohippus, of the Pliocene, equalled the ass in 
height ; while the size of the Quaternary ikpma was fhlly up to 
that of the modem horse. 

The increase of speed was equally marked, and was a direct 
n^Bult of the gradual modification of the limbs. The latter were 
slowly ooncontrated, by tho reduction of their lateral elements and 
enlargement of tho axial one, until the force exerted by each limb 
came to act directly through its axis, in the line of motion. This 
concentration is well seen c. g, in the fore limb. There was, Ist, 
a change in the scapula and humerus, especially in the latter, wiu(^ 
facilitated motion in one line only ; 2nd, an expansion of the radius 
and reduction of the ulna, until the former alone remained entire 
and effective ; 3rd, a shortening of all the carpal bones and en- 
largement of the median ones, ensuring a firmer wrist; 4th, an 
increase in size of the third digit, at tho expense of those on eadbi 
side, until tho former alone supporied the limb. latter otiange 
is clearly shown in the following dia^am, which represents the 
fore feet of four typical genera in the eqtima series, taken in 

* Anniversary Address, Geological Society of London, 1870. 
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•aaoMdon from emh of the geologioel periods in whidi this group 
of nenmels ie known to have lived : ~ 


a, h e d 



a, OrMpjnts (KocGtia) ; h. Miohippu>* (Mioeoiif*) ; Hifyparion (Pliocene) ; 
d. Mquu^ ((^iiattirnary). 


The ancient Orohippus had all four digita of the man us woU 
developed. In MiohippuSy of tlie next period, the fifth toe has 
disappeared, or is only represented by a rudiment, and the limb is 
supported by the second, third, and fotirth, tlic middle one being 
the largest. Stipparioriy of the later Tertiary, still has three digits; 
but the third is much stouter, and the outer ones have ceased to be 
of use, as they do not touch the ground. In Equiut, the last of the 
series, the lateral hoofs are gone, and the digits themselves are 
represented only by the rudimentary splint bones*. The middle, 
or third, digit supports the limb ; and its size has increased accord- 
ingly. The corresponding changes in the posterior limb of these 
genera ore very similar, but not so manifest, as the oldest type 
(Orohippus) had but throe toes behind. An curlier ancestor of the 
group, perhaps in the lowest Eocene, probably hod four toes on this 
foot, and five in front. Such a predecessor is os clearly indicated 
by the feet of Orohippui, as the latter is by its Miocene relative. 
A still older onoestor, possibly in the Cretaceous, doubtless had 
five toes in each foot, the typical number in mammals. This 
reduction in tho number of toes may perhaps have been duo to 
elevation of the region inhabited, which gradually led tho animals 
to live on higher grounds, instead of the soft lowlands whore a 
polydactyle foot would be an advantage. 

llie gradual elongation of the head and nock, which took place 
in the suooessive genera of this group during the Tertiary period, 
was a less fundamental change than that which resulted in the 
jreduotion of the limbs. The process may be said to have already 
begun in Orohippui, if wo compare that form with other most 
nearly allied mammaLi, The duuitoma, or place for the bit,’* 
was well developed in both jaws even then, but increased materially 

* The modem horse oooasionally has one of the ancestral hoofiets de- 
veloped, usually on the fore foot 
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in Bucooeding genera. The number of the teeth remained the 
same until the Pliocene, when the front lower premolar was 
lost; and subsequently the corresponding upper tooth ceased to 
bo functionally developed. The next upper promolar, which in 
Orohippiis was the smalleBt of the six posterior teeth, rapidly 
increOMed in size, and soon became, as in the horse, the largest of 
the series. The grinding-tcoth at first had very sliort crowns, 
without cement, and wore inserted by distinct roots. In Plio<?ene 
Bpocios the molars became longer, and wore more or less coated 
with cement. The modern horse has oxtromely long grinders, 
without true roots, and covered with a thick external layer of 
cement. The canine tooth wore very largo in Orohippua, and in 
this genus, as well as those from the Middle Tertiary, appear to 
have boon wcU developed in both sexes. In later forms those 
teeth declined in size, espiTially os the changt^s in the limbs 
afforded other facilities for defence or oscapo from danger. The 
incisors in the early forms were small, and without the character- 
istic pit of the modern horse. In the genera from the American 
Eocono and Miocene the orbit was not enclosed behind by an 
entire bridge of bone ; and this first makes its appearance in this 
country iu Pliocene forms. The depression in front of the orbit 
80 charactoristio of Anchithrrium and some of the Pliocene genera 
is, strange to say, not seen in Orohippua or the later Miohippua, 
and is wanting, likewise, in existing horses. It is an interesting 
fact that the peculiarly equine features acquired by Orohippus are 
retained persistently throughout the entire series of succeeding 
forms. Bucb, e, jr., is the form of the symphysial pari of the lower 
jaw, and also the characteristic astragalus, with its narrow, oblique, 
superior ridges, and its small articular facet for the cuboid. 

Buch is, in brief, a general outline of the more marked changes 
that seem to have px^uoed in America the highly specialized 
modem Equua from his diminutive, four-toed predecessor, the 
Eocene Orohippua, The line of descent appears to have been 
direct ; and the remains now known supply every important inter- 
mediate form. It is, of course, impossible to say with certainty 
through which of the three-toed genera of the PUooene that liv^ 
together the succession came. It is not impossible that the later 
species, which appear generioaliy identical, are the descenda^ 
of more distinct Pliocene types, as the persistent tendency in all 
the earlier forms was in the same dimotion. Oonsidering the 
remarkable development of the group throughout the entire Tertiary 
period, and its existence oven later, it seems very strange that none 
of the species should have survived, and that we are indobt^ for 
our present horse to the Old World. 

Yale College, New Haven, Feb. 20th, 1874, 

The young Astatic Tapir (Bhinochcems snmatranus). 

By Dr. J, E. Geat, F.li.8. Ac. 

The British Museum has had for many years a speoimen of a yoiing 



MisceUatieom. 


401 


Kuda (Ehinoehoerus), received from JiCyden under the name of 
Tapirus malayanua ; and tho Museum has recently received the skin 
of a much younger animal, which was brought to this country 
with the skin of an adult animal which is in tho Museum. They 
are both said to have come from Sumatra. 

These two young skins difft.*r considerably in tho markings ; and 
as I havo lately observed the same thing in tho American tapirs 
and figured them (P. Z, S. lcS72, p. d89, t. xxi. xxii. and p. 624, 
t. xlv.), 1 have thought it desirabhj to describe tho two specimous to 
draw attention to the differences, so as to learn if tho young 
animals vary in this respect or indicate two species distinguished 
by the different colouring of the young. 

Both speoimons agree with the young West- Indian and thePeni- 
vian tapirs in having fiieir legs and feet with large, white, unequal- 
sized spots. 

The larger specimen received from Leyden is more or less bleached 
to a brown colour. ITie back and sides are marked with elongate 
white spots placed in linos ; but the spots frequently do not meet — 
the ends being above or below the spots behind them, and often pro- 
duced beyond them. Above and Ixdow tho upper lateral stripe 
there is also a series of very small wliite elongated spots on the 
hinder part of one side ; and on the other sido there are some small 
spots in a similar place noai’ tho shoulder. Tho two streaks placed 
on the middle of tho sides of the body are broader and more continu- 
ous than tho other spots ; thus on one side the upper one is continuous 
from the shoulder to over the rump, whereas on the other side it 
is broken in sevetal places. The senes of spots on the middle of the 
bade and sides of the belly arc broken into numerous elongate spots of 
unequal length. Tho fore and hind legs and foot are marked with 
rings of roundish white spots. 

The younger specimen just rocoivod very much agrees with the 
larger one received from Holland, but is of a blacker colour, being 
firesh ; and it has nearly the same white streaks, but is destitute of 
the small spots between the streaks on tho hinder ports of the sides. 
They both have the upper part of the head destitute of spots, and the 
lower part, including the cheeks and throat, with a number of 
similar-sized round white spots. 

1 am inclined to believe that the spotting or stripes of the young 
Sumatran tapir is liable to variation, because 1 observe that, although 
they have a similar character, their distribution varies considerably 
on the two sides of the same specimen. 

The Habitat of Pelargopsis gigantea. 

By Dr. Adolf Bebkhabd Msn&R. 

On page 123 of the present volume of the ‘Annals’ the habitat 
of Pelaryopaii gigantsa is stated as “ Salok, Sulu Islands.” It must 
be “ Bum, Sulu Islands,” if the name bo written after the German 
manner; and the neighbourhood of tho town of Sulu is meant, on 
the island of Sulu, of the gproup of the Sulu Islands. The Spaniards 
always pronounce and write “Told,” the Dutch chiefly “Sdlog” or 
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“ Boloky” the Englitih “ fcJuoloo/’ sometimes “ Sulo ” tfco,, the OormonB 
ohiofly Sulu ; and the name has been written in still half a dosen 
other ways. As the natives on the spot say Solog/' with a soft “ s/’ 
it may perhaps be recommended to write the word in this manner. 

Vienna^ April 4, 1874. 


Confrihutions towanh the Natural History of the Termites, 

By Dr. Fkitz Mullek. 

In 185(5 0. Lesp^^s discovered that both the soldiers and the workers 
of Termes lucifug^is of the Landes wore represented by male and 
female individuals with incompletely developed sexual organs. This 
statement was received with some hositation^by certain naturalists, 
and especially by Hagen, who sought in vain for these organs in the 
soldiers of various species of Tvrmes and Hodotm*mes, M. Frits 
Muller's observations have dispelled the apparent contradictions 
which rendered this question obscure, and they reveal to us now 
facts of the highest interest in the history of the Termites. 

At first M. Fritz Muller was no more fortunate than Hagen in 
dissecting workers or soldiers belonging to several difierent groups 
of the genus Teitues proper. But in the workers and soldiers of the 
genus Calotertnei ho found the organization indicated by Lesp^ ; 
and he even ascertained that in the soldiers of this group the repro- 
ductive organs are much loss atrophied than in those of Termes 
luctfugm^ and they acquire nearly the same development as in the 
winged individuals. 

in the soldiers of Calotermes eanellce scarcely any oxtenial sexual 
difibrenoos are to be found ; the ventral plates of the abdomen in 
the male and female soldiers are constructed as in the winged males. 
The reproductive organs of the female soldiers are scarody disUn- 
guishablo from those of the winged females, except by their slightly 
smaller size and the absence of the seminal receptaide. The oon- 
tents of the tubes present some differences when compared with 
what is seen in the females. The reproductive organa m the male 
soldiers arc exactly like those of the winged males, the testae alone 
being a little more slender in form. 

In Cahtermes noduhsus and ruyosus^ Hagen, the male are at 
once distinguished from the female soldiers by the structure of the 
eighth ventral arch. In the small number of female soldimn of 
0. noduloBUB that ho has dissected, the author did not find well 
oharacterized ova filling the whole calibre of the ovarian tubes ; but 
he saw them in nearly all the female soldiers of (7. rugosua. 

As regards the organization <ff the woriters of dahUrmea^ H. 
Muller can say nothing, for the very sufficient reason that in the 
five or six species of that genus which he has observed in Braril 
there are no workers at all. 

Two forms of nymph had often been observed in the coknies of 
Termites ; but Lesp^s was the first to study and describe them care- 
fully in Tarmaa lukfugua. His ** nymphs of die first fem,^ larg^ 
than the workers and larvm, are recognisable particnlariy by ttoir 
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largo^ thick wing-sheaths, marked with lines representing veins; 
in these the female organs are well developed, the male organs very 
slightly. Lesp^s saw these nymphs change into perfect insects 
from the 15th to the 20th May. The “ nymphs of the second form,” 
less numerous than the preceding, become larger, owing to the con- 
siderable increase of the abdomen. In these the male and female 
organs acquire an enormous volume. Ijespes supposed that these 
nymphs change in August into winged males and females ; but ho 
had made no direct observations upon this point. 

M. F. Miillor has been led to form a different conc’eption of the 
functions of these different nymphs. According to him. male and 
female reproductive individuals exist under two different forms; 
some, originating from the “nymphs of the first fom,” acquin^ 
wings and quit the nest, a small number of thorn surviving and 
becoming kings and queens : the others, which correspond to the 
“ nymphs of the second form,” art‘ destined never to see the light ; 
they remain apterous, and never quit the nest where they wore born. 
The correctness of this hypothesis, which was put forward some 
time ago, has been proved by this clever naturalist by direct obser- 
vation. In examining the central part of the nest of a Enierme$^ 
he found it surrounded by a mass of i‘ggs, and ascertained that it 
did not contain a great royal chamber, but was formed by a spongo- 
like combination of irregulor iiassages. In these passages wore eol- 
lociod, in little groups, thirty- one females with short wing-shoaths, 
from (5 to 8 millims. in length, in the midst of which a male, of 
nearly the same size, was walking about. This male was a true 
king, with largo eyes ; his wings had been detached, leaving only 
their basal portions. “ Instead of a palace containing a king, living 
chastely with a mate of his own condition,” says the author, “ I had 
before mo a harem in which a sultan was throned in the midst of 
numerous mistrossos,” 

These females, whose abdomens were agitated by nndulatory con- 
tractions, like those observed in the queens, laid a great number of 
eggs in the course of a day ; and M. Muller several times witnessed 
the act of oviposition. 

The oomplemental females {Enatziveihehen)^ as M. Muller calls 
them, resemble the workers in their general appearance, but they 
ore twice as largo. Their rudimentary wings are so small as not to 
be perceived in most of them at the first glance. In a small number 
of mdividuals these organs acquire larger dimensions, coinciding 
with a greater dovelopmont of the mesothorox and metathorax; 
they then attain the middle of the second dorsal arch of the abdomen. 
The hood closely resembles that of the workers ; as in the latter, 
the antennm are of fourteen joints, whilst the solders have thirteen 
and the winged mdividuals fifteen. The only difference between 
the head in those females and in the workers consists in the presence 
ef small rounded eyes, which scarcely project. The abdomen is 
only moderately inflated. Each ovary, composed of about a dozen 
ovarian tubes, oontains about six mature ova. Fifteen complemen- 
ial females together did not weigh more than a single queen ; the 
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oyaries of the thirty-one females were not more than equal in weight 
to those of a queen, and contained scarcely as many ova. 

Many questions still remain to be solved with regard to the oom- 
plemental males, the nature of the descendants produced by the 
different forms of sexual individuals, the causes which induce the 
development of one or other of those forms, &c. Numerous obser- 
vations and rosearches will be necessary to enable us to understand 
thoroughly the working of these complicated societies. Neverthe- 
less one point seems to be gained, namely the knowledge of the 
different forms which may be met with in a colony of Termites. 
M. Fritz Muller gives the following table of them : — 

1. Larva* of the first age. 

3. Larvtn of forms fit for 
reproduction. 


^ ^ 

8. Nvmphs of 9. Nymphs of 
the first form. the second form. 

10. \^mged 

individu^a. 

11. King and 12. Oomnlemen- 

queen. tal males and 

females* 

The author has made numerous observations on the structure of 
the nests of Termites, and gives a great number of figures which 
ore indispensable for the proper comprehension of those construe- 
tions. We must content curves with mentioning the curious 
fact that the excrements of the Termites seem to be the materials 
most employed by these insects, or at least by those wluoh borrow 
into trees and construct nosts in tbe form of excrescences. If a 
fragment of the nest bo removed, the workers como one after the 
other to the breach and repair it by depositing their excrements, to 
which certain individuals add smdl fjragments of the broken walL 
Sometimes, also, those which have nothing in the rectum disgoige 
the food which they have not yet digest^. This latter mothc^ 
probably, is not employed in time of peace; the insects, no doubt, 
only have recourse to xt when it is necessary to repair quickly a 
nest broken opon by some enemy. 

TertMB Lesphii, F. Muller, which builds upon the ground, does 
not exclosivdy employ its excrements, although these comitate 
the greater part of the material of the nest ; its constructions con- 
sist partly of a clayey earth. The two substances usually form suo- 
oessive layers, wliich vary in thickness and arrangement in di^rent 
parts of the nest. — Jenaische ZeUsehrifty vol. vii. (1873) pp. 388-^ 
368 ft 451^63 ; abstract in Bibl* Umv,^ Arch^ de$ 

March 16, 1874, pp. 264-269. 


2. Lorvte of forms unfit for 
reproduction. 

4. Larva) of 6. Larva) of 

soldiers. workers. 

6. Soidiew. 7. wLkore. 
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Carcinus menaB, Fmnant. 

Mr. Wood Maeon exhibited a spedmen of Carcinus memos. 
Pennant, taken in 1866 or 1807 at Point de Gallo, Ceylon, by Dr. 
J» Anderson. Comparison of this spe<‘imon witli those from the 
Mediterranean lately received from Prof. Cornolia, of Milan, had en- 
abled him to be euro of the correctness of his previous identification 
from the published figures and descriptions. The species appear^ 
to have an exceedingly wide distribution, being found in abundance 
on the shores of the British Isles and of the United States, whence 
it extends to the Arctic Sea, and on all the Mediterranean coasts ; it 
has also been recorded by Heller from Rio Janeiro ; and specimens 
will doubtless ultimately be met with in the Bed Sea . — Proceedings 
of ike Asiedic Society of Bengal, November 1873. 


Cetace-a of the North Sea and the Baltic. 

Professor Malm, in his * Zoological Observations,’ gives a compara- 
tive account of fifteen specimens of the common porpoise {Phocama 
lAnnan) occurring in the Baltic. He describes tind figures a gravid 
female, and young, and mentions the peculiarities of each specimen. 
He observes that the small tubercles on the front edge of the dorsal 
fin, on which Dr. Gray has established Phocama tuberculifera, occur 
very rarely among these animals ; he only found it in one specimen 
(no. 13) out of the whole of the male and female specimens which 
he examined ; and therefore he thinks this species is still doubtfhl. 

Professor Mobius gives an account of a male and female grey 
grampus (Orampus griseus), which were taken on the 17th and 19th 
of February 1871 on the west coast of Holstein, between the Elbe 
and Eider. I believe this is the first time that this southern species, 
which sometimes visits the south coast of England, has been recorded 
as found so far north. 

Professor Mobius records the occurrence of the following species 
in the Little Belt : — 

Phocesna communis, F. Cuvier. 

Pseudcrca crassidens, Gray. November 24, 1861 , 

JMphinus tursio, Otho Fabricius. June 1870. 
Lagmorhynchus alhirostris, Gray. Winter 1851-62. 
Myperoodon rostratum, Pontop. Decembers, 1807. 

* J. E. Gbat. 

On some Etctinct Ty^ of Homed PerissodactyUs, By Ebwabb D. 

CoPB, of Philadelphia, Penn. 

It is wdd known that the ty]^ of Mammalia of the present period, 
vribioh is preeminently characterized by the presence of osseous horns, 
is that of the Artiodactyla Buminantia. At the meeting of the As- 
sociation of last year, held at Dubuque, I announced that the homed 
mammals of our Eocene period were most nearly allied to the Pro- 
boscidians. I now wish to record the fact (as I bdfieve, to the &t$i 
time) that the Perissodactyles of the intermediate formaffon of the 
Ainn« A Mag. N. Hist. Ser. 4. Vol. xiii. 29 
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Miocene embraced several genera and species of homed giants not 
▼e ^ unlike the Eobasileus and Uintatherium in their armature. 

I^ile exploring, in connexion with the United States Geolo> 
gical Survey of the Territorios, I discovered a deposit of the remains 
of numerous individuals of the above character, which included, 
among other portions, crania in a good stato of preservation. Most 
of these skulls are nearly or quite 3 feet in length, and mostly 
deprived of their mandibular portions ; these are quite abundant in 
a separated condition. The crania represent at least six species, 
while the mandible represents a condition distinct from that of 7V- 
tanotherium or any allied genus, vis. I. 0, C. 1, P.M. 3, M. 3. 
The teeth diminish rapidly in size anteriorly ; and there is no dia- 
stema behind the canines, whose conic crowns do not exceed those of 
the premolars in length. To the genus and species thus charac- 
terized I have elsewhere given the name of Symhorodon towns* 

One of tho crania, referred to under the name of Miohasileus 
ophryaSf is characterized by its strong and convex nasal bones and 
concave superior outline posteriorly, and by the presence of a 
massive hom-core on each side of the front, whose outer face is con- 
tinuous with the inner wall of the orbit, as in the Loxolophodon 
comutus* It stood above the eye in life, and diverged from its follow 
BO as to overhang it. In the specimen which was fully adult 
they were worn obtuse by use — length about 8 inches, thickness 
d inches. The molar teeth differ from those of ^tanothsrium 
Proutii in having cross crests extending inward from thOiapioos of 
the outer chevrons, each of which dilates into a T-shape near the 
oones. 

The third species is referred to the new genus Symhorodon, under 
the name of IS* acer. It has overhanging eyebrows and the vertex 
little concave ; but the nasal bones are greatly strengthened, and 
support on each side near the apex a large curved horn-core 10 
inches in length with sharply compressed apex, lliese horns 
diverge with an outward and backward curve, and when covered 
with their sheaths must have considerably exceeded a fbot in length. 
This was a truly formidable monster, oonsiderably exceeding the 
Indian rhinoceros in size. 

The fourth species is allied to the last, and has well developed 
superciliary crests without horns. The latter are situated well 
anteriorly, and are short tubercles not more thah 8 inches in 
height. Ihey are directed outward, and have a truncate extremity. 
The type individual is of rather larger size than those of the other 

g ioiee. There are several crania referable to the three how named, 
e OTesent one has been nardbd Symtorodon heloeerus. 

Other species, based upon crania without mandiblee, were ireferred 
to the genus Synhorodori* 

- These animus show tmo characters of the Perissodaotyle in their 
deeply excavated palate, solid odcmioid process, third sdl 

lamur (which has also a pit for the rournl ligament), tl^ ^vided 
superior gmglvmurof the astrkgalus, &o . — Mend -before the Amswesm 
Associatkn for the Advancement of JScisneCf Portland JHeeiingt 
August 30, 1878. 
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On nm Parotitic Ortistacea from the N, W. Coast of America, 

By W. H. Baix, U. S. Coast Survey. 

More than a year ago I submitted to the Academy descriptions of 
three new species of Oyami from as many species of Paoidc Cetacea. 
On examination of a small collection of parasites in the collec- 
tion of the Academy (presented by Captain C. M. Scammon, and 
reported to have been procured from a Pacific right whale near the 
island of Kadi^ik, Alaska, in 1 873), I find that it contains two 
species, both apparently undescribed. It is to be presumed tliat 
each species of whale has parasites peculiar to itself; and those who 
have the opportunity of collecting these interesting animals should 
lose no opportunity of examining the rarer Cetacea, and should pre- 
serve the paraMites of each species carefully by themselves. As there 
are many species from which no parasites have yet been collected, 
there are doubtless as many kinds of Cyami which are still un- 
known. 

The species described on pp. 281-283, vol. iv. of the Academy's 
‘ l^oceodings ' (* Annals,’ 1873, vol. xi. pp. 157, 158), have been 
well figured on plate x. of Captain Scammon’s * Marine Mammals of 
the N.W. Coast of America;' and, in default of a figure of the 
present species, 1 have preferred to give a comparative diagnosis 
by which they may be more readily distinguished from the figured 
and other described species. 

Cyamut tentator, n. sp. 

Species in sise and general form resembling 0. Scammoni, Dali 
(Soommon, he, cit, pi. x. fig. 2), of a polo waxy yellow, with the tips 
of the branchim purplish. It differs from C. Scammoni in the fol- 
lowing particulars: — Head proportionally smaller, not constricted 
behind the eyes, terminating in a point in the median line behind, 
which point overlaps a median channel in the body-segment, Booond 
pair of antennm proportionally much longer, equalling twice the 
length of the head. Second pair of hands with two sharp spike-like 
tubercles in place of tho two rather short and blunt tubercles of (7. 
Boammoni ; hands otherwise very similar. Second segment with a 
broad channel in the median lino, widening backward from the 
head and rather shallow ; third segment not rounded at its outer 
ends, but frirzushod with very prominent knobs at the anterior and 
posterior oomers on each side ; tho outer edges of the fourth seg- 
ment are also knobbed before and behind, but the anterior knobs are 
less prominent. The branchim are not spirally twisted, but are 
straight, laterally extended cylinders, nearly as long as the width of 
the assent to which they are attached. There are two pairs on 
each side of the third and fourth segments in the male. Tho upper 
pair on each side are not of e^ual length, os in 0, Scammoni^ but the 
Weriorbranohia of this pair ia much shorter than tho other ; both 
are straight or slightly curved upward and forward. Tho lower pair 
exist only in the i^es ; they are very slender and filiform, and quite 
diort ; in the female they seem to ^ changed into pou^es for lha 
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derelopment of the ova. Posterior part of the body as in C. /Seam- 
mont, bat there are no serrationa on the anterior edge of the seventh 
segment. Length of largest specimen 0*8 inch. 

Domicile on Balama Si^ldii^ Gray ; North Pacific Ocean. 

This is readily distinguished from C. mi/sticeti^ Dali, by its spiked 
hands and knobby branchial segments, and fi^)m C. Scanmoni 
by its straight unequal branchim, long antennae, knobs, and the shape 
of the head. 


Oyamtu graeilis, n. sp. 

This species is of a pale waxen yellow, of elongated and slender 
form, and small and slender limbs. It more nearly resembles C. 
iuffusmy Dali (Scammon, loc. cit, pi. x. fig. 8), than any of the other 
described species. It differs from that species in the following par- 
ticulars *. — It is smaller, the largest specimen measuring only 0*5 of 
an inch in length. It wants the purple colour, and is more compact 
and solid. The second pair of antennas are much shorter, being only 
equal to the first segment and half of the next segment of the cor- 
responding members in 0. suffusua. The branohise, though similar, 
are proportionally one third shorter. The posterio'r limbs are 
shorter and much more weak and slender than in 0. suffuatta. The 
first pair of ** hands ” are slenderly pyriform instead of quadrate ; 
the' second pair are simple, without the tubercles between the 
articulation of the limb and the ** finger or, at most, in the largest 
specimens the termination of the hand under the articulation of the 
hook or finger is slightly produced into a ];>omt. The head is shorter, 
Bubtriangular, instep of elongated. Lastly the segments of the body 
are more or less closely appressed against each other before and be- 
hind, instead of being laterally attenuated and separated as in 0. 
auffuaua ; they are also proportionally less wido from side to side 
than in C. auj^uaua. 

Habitat, with the last. 

The prominent features of this species are its slender and oompaet 
form, short antonnm, and weak and inconspicuous posterior limbs. 

Captain T. W. Williams brought down from the Arcrio Ocean in 
1878 some parasites from the walrus, which he presented to the 
Academy. These parasites are of a veiy dark brown colour, almost 
perfectly round in shape, with an indistinctly segmented abdomen 
somewhat roughened with short hiurs, three pairs of short biistk 
legs, a distinct but small throat, and very small and short head. 
!I%ere is one pair of short stout antennm with four joints ; the motrih 
is suctorial. There are no other appendages to the abdomen or head. 
The want of boeks of reference prevent my being able to refer ftese 
creatures to their proper generic position ; and it would be, in any 
case, unadvisable to describe them as new, as parasites firom the 
walnis of the North Sea have recently been described by a Swedish 
naturalist, and they may be identical with the present form. — Pra- 
mdinga ofihe OaUfomia Aaadmny o/ March 8, 1874. 
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LVII.— On a Land^Nemertean in the Bermudas^ Bv 

B. V. WiLLBMOES-SuHM, Ph.D., Naturalist to the ^Chal- 
lenger ’ Expedition. 

[Plate XVn.] 

During our stay in the Bermudas 1 freauently visited the 
mangrove-swamps in Hungry Bay^ Bermuda Island, in order 
to observe and collect the land-crabs. 1 then also turned over 
the stones which are scattered on drier land, where the cedar 
trees begin to dry, and looked out for worms. Lumbrious was 
very common there ; but in the moist earth in which I found 
them 1 soon also observed long slimy animals, which were 
evidently not annelids : having brought them on toard, I found 
them to be Nemerteans. I then returned to the spot and col- 
lected a good many more of them, which I kept in a bottle 
with moist earth, and was then aole to observe at leisure 
during our cruise to the Azores. 

The largest of these worms have a length of 35 millims. by 
8 miUinm. in width. They are of a milky white colour. Theur 
movements are slow, and sometimes caterpillar-like; they 
shoot out their long proboscis, hx it at some distant point, to 
which it adheres by means of its napillce, and draw their body 
after them. Their ekin is fillea with rod-like bodies, as de- 
scriM by Max ^hultze and others, and is covered on the 
outside aU over with cQia. In the front we find two paiin of 
igfes. one of them near the entrance of the proboscis, the other 
smaller one further out ; they consist ot a fine granulated 
{Rgment imbedded in a colourless substance, which holds these 
Ann» df Mag. N. Hist. Ser. 4. Vol xiii. 80 
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OTanules toother, in which, however, a regular lens could not 
be observed. Underneath these eyes is seen the prominent 
centre of the nervom system ^PL XVlI. fig. 1, g ) : it consists 
of two lobes, and a ring which connects them and encircles 
the proboscis. From these lobes depart the two lateral nerves 
(fig, 1, n)y and some other cephalic nerves, which wore not 
quite dearly visible. In most genera of the Tremaeephalidw 
the cephalic Jismres or ciliated sacs are easily to be seen ; here 
they arc either very small or wanting entirely. Sometimes a 
folding of the skin seemed to indicate their presence ; but in 
the contractile bodies of these worms it is very difficult to say 
whether you have a small cephalic fissure or a folding of the 
skin before you. 

Underneath the ganglion, on the under surface is the semi- 
circular opening of the mouth (fig. l,o), leading into an. in- 
testinal tune (fig. l,f), which runs through the whole length 
of the animal without showing any thing particular, and is 
terminated by an anus (fig. 1, a). It is covered above by a 
long proboscis (fig. which opens at the front and 

ends in the posterior part of tne body, where its thin termina- 
tion is atta^ed to its walls. This proboscis is divided into 
two portions — the papilUgerous part, and the glandular part. 
At the bottom of the former we nnd a peculiar spine, the top 
of which is supposed to be renewed firom the smaller 
which arc in store in two vesicles on each side of it. This 
spine is remarkable, because it difiers in form according 
to the sox of its owner. In the male it has a rounded base 
and is pear-shaped (fig. 2, ^), while in the female the base 
has sharpened angles (fig. 1 do not think that such 

sexual differences nave hitherto been observed in Nemerteans, 

The ovaries and testes are, as usual^tuated between the 
intestine and the walls of the body, ^ey did not present 
any thing peculiar, and are not represented in the diagium^ 
matic figure 1 have often referred to. Probably the animal is 
viviparous, as is Tetraatemma obsowram from tne Bidtic ; but 
on tnis subj^t nothing has been observed. 

Though 1 have not been able to demonstrate the cephjdio 
sacs, which are peculiar to most of the Tremacephalidm 
hitherto described, I think there can be hardly any doubt that 
this worm belongs to that family ; for some marine spedes of 
the genus Tetrastemma bear a most close resemblance to it 
I therefore think I can safely call it by this latter generic 
name, and establish for it the specific name of agrioola^ as there ^ 
is probably no described marine species of Tetrastmma wirii 
which it could be identified. 

I, however, do not attach modbi importance to this point, as 
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the olnect of these lines is only to show that in America also 
land-Kemerteans exist, Hithorto they were only known from 
the Pelew Islands, where Semper has found another Trema- 
cephalid^ to whion he has given the name of Oeoneniertes 
petoeenais. I think it is high ly probable that land-Nemerteans 
exist to a greater extent in tropical countries than has hitherto 
been supposed, and that, from their hidden life and the im- 
possibility of preserving them, they have hitherto escaped the 
attention of travelling naturalists. Especially in such islands 
as the Bermudas, where the earth of the lower grounds contains 
a ^at deal of salt, it may easily be ima^ned how marine 
ammals have taken to terrestrial habits ; and it was interesting 
for me to see that our Tetraatemma when put into salt water 
would live there for twcniy-four hours, but when put into fresh 
water died after a few hours time. Fresh water, however, 
poured over the earth which contained them did not damage 
them in the least. 

1 may here also add that on our cruise from the Bermudas to 
the Azores I foimd parasitiml Nermrtmm on Nautilograpaua 
minutuSj one of the ^If-wecd crabs. They were small brownish 
animals, and occupied especially the underside of the crab, 
imder the abdomen of which I found most of them. They did 
not exceed the length of 2 millims. ; and in none of them could 
I see genital organs. In fig. 4 I have figged one of these 
small parasites, which probably also bebng to the genus 
Teimetemma, though the second pair of eyes is only puncti- 
form, situated on both sides of the proboscis. Nervous system 
and digestive apparatus do not present any thing particular ; 
the proDOScis (fig. 4,^/^-^?^) is remarkable for its shortness. 

1 do not think that these worms attain their full size on the 
crab ; but believe them to be young parasitical stages of some 
Nemerteon which possibly lives on the gulf- weed. In this 
mup of worms no case of parasitism has, as far as 1 know, 
been mentioned before. 

H.M.S. ^Ohidleiiger/ Gape Town, 

November 187d. 


EXPLANATION OF PLATE XVII. 


entmnee of the glandular p^on ; o, month $ intestine ; 
u, anus j p, ganglion : n, lateral nerves. 

Fljg. 2. Part of ine males proboscis. The same letters as above. Iligh 
jpower. 

3. of the female's proboscis. High power. 

4. Young parasitical TetrtuUnma from minutuM. 


XiOtters as above. 


30 » 
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LYIIL — AdditionB to the Australian Ourculionidse. Part VII. 
By Francis P. Pascoe, F.L.S. &c. 


Cbyptobhykchina. 

Psvdestifl. n. g. 

aifluena. 

Poropterus tetricua. 
ScolyphruB, n. g. 

obesufl. 

Petoaiiia annulipes. 
Braaaicas in&ustus. 
Imaliodes scrofa. 
Acallea delirus. 

— nucleatus. 


Acallea distana. 

— cribriooUia. 

— biaignatiia. 

perdituB. 

memnoniiia. 

— foraminoaua. 

— ei^etua. 
Euoropisy n. g. 

caatanea. 

Embaphiodea^ n. g. 
pyzidatua. 


PSYDBSTIS. 

Bostrvm breviuaoulum, oylindrioum, validum^ suborouatum ; sorohes 
submediaDSD, ad oculos currentes. Omit rotundati, tonuiter gra* 
nulati, antioe modioe approximati. Scapus ocmlum attingena; 
funiculus 7-articalatiiB, articulia duobus baaaUbuB longiuaeuliSi 
ca3teris brovibua ; clava diatinota. Prothoraof tranayenma^ utrinque 
ampliatua, baai biainuatua, lobia ocularibiiB obaoletU. Elytra 
oordida, oonrexa. Ooxcb antiooD baud ooutigu® ; femora craaaa, 
dontata ; tihios brevea, comprosasD^ intua biainimto, extua reotaa ; 
tarsi articulo ultimo tonuato. Mesosternum depreaaum, yalde 
transveraom. Abdomen aogmento aeonndo brevi. 


Allied to Melanterius ; but differs in its short stout rostrum, 
absence of ocular lobes, and short second segment of the abdo- 
men. There is also an evident affinity Mtween this genua 
and Diethusa^ Enide^ and Lyhasha — genera referred by me to 
the Krirhinince, from their apparent connexion with Gerynassa. 
Erytennaj &c. ; but I think now that they will be better placea 
in the neighbourhood of Melanterius, 


PsydesHs affiuens* 

P. obovata^ valde oonvexa, fua^ aat dense fhlvo-^uaiuosa, dnna- 
momeo plagiatim vel maonlatim varia ; roatro oapite seaquUougiere^ 
apioe rufeaoenti et levitor punctulato; antenw pioeo-teataoeia, 
ckva infuacata; prothoraoe apioe quam baai tri^o angnatiere, 
dorao bi- vel triuotato; oly^ a^oatia, interatitua oaiinatis, 
humeris obliquia, apicibua rotundatis. Long. 2^ lin. 

Hob, West Australia. 


Poropterus tetricus^ 

P* sat late ovatua, niger, fbaco-squamoaua ; oapite inter oeuloe traaa- 
verse depreaao; rostzo aubbrevi, valido, punctia magnis rezis 
(apioe solo exoepto) rude impreaao; fhnioulo artiouna din4>Ui 
bai^buB fere ^qualibna ; prothoraoe tranaverso, supra paulo de» 
preaeo, apioe int^o, in modio oanaliculato, uti^ue angulato- 
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producto, baai profiinde bisinuato ; elytris modioe conyexis, am- 
pliatis, apioem verBiui sat fortitor conainotU, apice ipso rotundato, 
supra irrogularitor nigro-t‘ajiciculati8, equamis erectiB claviformibiia 
adaporsis ; abdomine Bog^entis duobuB basalibus peramplis ; tarsia 
postiois articulo ponultimo minus bilobo. Long. 0 lin. 

fioJ. Gayndah. 

In outline like P. innominataa [anth^ vol, xi. p. 197). but 
proportionally broader, the prothorax strongly and angularly 
expanded at the sides, the rostrum stout, comparatively short, 
ana roughly punctured, and the two basal joints of the liiniclc 
of nearly equal size, the second perhaps a trifle longer. The 
fascidea on the elytra are disposed nearly as in P. inTwminatm^ 
but are less distinctly limited. 

SCOLYPHRUS. 

Eosirim subrobuatum, arouatum ; scrohes submodianoo, obliqum, 
ampliataa. Seapus in medio rostri insertus ; funiculus 7-articu- 
latuB, ortioolia duobus basalibus longioribus, ultimo in clavam 
eontinuato. Eroihoraa ad latera compressuB, supra parum con- 
yexus, apice productus. Elytra ampla. Femora parum inorassata, 
xnutioa ; tihlm recto) ; tarsi lineares^ infra baud spongiosi. Aldo^ 
men segmontis duobus basalibus peramplis. 

Differentiated from Poropterus by its narrow tarsi, the third 
joint not being bilobed, canaliculate beneath, with the edges 
fringed with suky hairs. Agenopus^ also having linear tarsi, 
has the three intermediate segments of the abdomen equal or 
nearly so. The species described btdow is a rough-looking 
insect, with a deep prothorax, the sides below the Tine of the 
back compressed anu nearly vortical. 

Scolyphrus ohesua, 

S. uiger, opaous, squamulis crassb griseis adspersus ; rostro pro- 
thorace broTiore, sat sparse punctolato ; ocuHb infra sonsim 
anguatioribuB ; &mculo articulo sooundo quam primo longiore; 
dim parva ; [vothorace longitudino latitudini eoquali, dorso in 
medio longitudinaliter depresso, apico angusto, ante medium 
Ibrtiter rotundato, dein ad basin parum angustiore ; elytris per- 
am]dis> late ovatis, sat forUter oonvexis, basi groroe, versus medium 
eensim mmus punctatis, apioe rotundatis. Long. 8 lin. 

Hob* Queensland (Port Denison). 

JPetosiris annulipes. 

P. subovalis, supra modioe oonvexus, fdscus, squamis erectis c<m<* 
oolmribus vage adspersus ; capita inter ooulos longitudinaliter ex- 
cavato ; ros^ modiee elongate ; antennis subferruginois ; funioulo 
artioulis duobus basalibus sMjualibuB, quatuor atquentibus brevi* 
uaoulU* ultimo valdo ampliato ; prothoraoe transverao, lateiibus a 
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modio parallclis, supra tuboroulis quatuor mediooribus transversim 
aitis ; elytris suboordiformibus^ humeris obliquia, tuno ad 
medium ^rallelis, postioe clto angustioribus, apioe rotundatis^ 
subsoriatim fortiter punctato-impressis, interstitiis 3®, 6®, 7® tuber* 
culato-fiisoioulatis, basi utrinque oallosis; femoribus tibiiaquo 
Bubalbido-annulatis, his minus olongatis. Long, 4 lin. 

Ilab, New Soutli Wales (Armadale). 

The elytra are longer and somewhat differently formed than 
in P. cordimnnis. having coarsely impressed punctures, and 
with a mor&ed callosity on each side at the base. The femora 
have two and the tihim one well-defined whitish ring on each 
of thorn respectively. 

DrcLsaicua infaustm. 

D. sat late ovatus, niger, opacus, squamis conooloribus rudo vestitas ; 
rostro rugoso-punciato ; autennis ferrugiueiR, apicom versus in- 
fusoatis ; soapo brevi, pone medium rosiri inserto ; fimiculo 
artioulis duobus basalibus longitudino asquolibus ; prothoroce 
Rubtransyerso, apice paulo produoto, pone apioem vix oonstrioto^ 
in medio utrinque rotundato, modioe confertim punotato ; elytris 
8ubgloboBo><:oraati8y bosi prothoraoe baud latioribus, suloato- 
punctatis, interstitiis convexis, indistinoto griseo-maoulatis ; 
femoribus infra modiocritor dentatis; tibib brevibus. Long. 
2f lin. 

Hah, Queensland (Wide Bay). 

In the two normal s^ies of Drassiem the apex of the pro- 
thorax forms a sort of hood over the head ; in the above it is 
of the ordinary character; but although this and some minor 
points leave a sort of gap between them, there seems, nothing 
of structural importance to show that they are not cbngeneric, 

Imaliodes sorofot, 

L late ovatus, fiisons, omnino dense grLsc^squamosaSi supra squamis 
majoribus parce, infira pedibusque minus adspersus ; rostro pro- 
thoraoo paulo breviore, apioem versus sensim minus squamoso ; 
antennis subforrugineis ; fonioulo articulis duobus basalibus leUgi^ 
usculis, 3® 4® gra^tim brevioribus, tribus ultimis turbinatis ; dava 
distinota ; prothoraoe subtransverso, basi quam apioe du|do latiore, 
bisinuato, in medio rotundato ; elytris utrinque rotundatis, postioe 
deolivibus, suloato-punotatis, insterstitiis altomis msgis cl^atis ; 
femoribus tibiisque modioe inorassatis. Long. 4 lin. 

Hob, Albany. 

Differs from the ^normal forms in its longer rostruin, the 
pectoral canal terminating a little more between the iiiter- 
mediate coxm, tlie club not closely connected to the fonicle, 
and the legs less robust. In habit they are much alilte. 
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Acalles delirus, 

A, ovalis, niger, opacus, supra squamis erootis adsporsujs ; rostro 
antioe punctis magnis in soriobus quatuor dispositis ; anietinis 
ferruginois ; clava ovata, obtusa ; prothorace longitudine latitudini 
utrinque fortitor rotundato, pone apicem baud ooiistrioto, 
apoe ipeo ongustissimo, supra rude foveato, interspaiiis nitido 
granulatis, in medio linea c^vata nitida Instruoto ; elytris pro- 
thoraoo baud latioribus, subseriatim rugoso-punctaiis^ intorstitiis 
oonvexis, granulie nitidis, plurimis squamam albam omittontibus, 
obaitis ; tibiis anticis baud, ccoteriB paulo comprossis. Long. 2| lin. 

Hob. Rockhampton. 

The species here referred to Acalles apj^ar to me to differ 
in no respect genetically from such of the European species as 
I have examined. They are all dark brown or black, with 
few scales ; and these, arising singly from punctures, arc fre- 
quently more or less erect and claviform or snatulato — common 
characters among the Cryntorhynchince. The rostrum is com- 
paratively stout, as a rule perhaps a little shorter than the 
protliorax, and always veiy perceptibly broader towards the 
apex ; the first two abdominal segments are large and pitted 
with vciy coarse punctures, each bearing a broad flatL or some- 
times a narrow curved, scale. Curculio stupidus, Fab. (Ent. 
Syst. ii.p. 432), from tne type in the British Museum, appears 
to be remrable to Acalles ; but its tibim are much longer than 
usual, and its posterior femora arc toothed beneath ; in other 
respects it is like A, bisignalus^ but considerably larger. 
Curculio luridus^ Fab. (Ent. Syst. li. p. 431), placed in Acalles 
in the Munich Catalogue, is a Poroptenis, AcalUs dmus^ 
Boisd. (Astrol. ii. p. 438, Tyhdes)^ is jirobably not Australian ; 
Boisduval gives no habitat; but I have it from Gagie and 
Ceram, where it was found by Mr. Wallace. 

The following table will rive an idea of the diagnostic 
characters of the species here described : — 

Elytra granulate. 

IkNrtnm punched in four i^w deiirw. 

Bosthim imgifiariy punctured. 

Fmdele aearoely longer than the scape brnmuttUB, 

Foniole twice as long ae the scape aribrieoUis, 

Elytra not granulate. 

Ihrothonuc contracted behind the apex. 

Base of elytra not or scarcely broader than the prothorax. 

Boetrum more or less closely and coarsely punctured. 


Bostrum loss closely punctured towards the apex. 

Frothorax finely punctured perdtim. 

Prothorax coarsefr punctured /oradUnona, 

Rostrum vety closely punctured throughout .... mtcleatui. 

Rostrum not closely or coarsely punctured menmonius. 

Base of the elytra manifestly broader than the prothorax distans. 
Prothorax not contracted behmd the apex expletu*. 
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Acciles nudeatm. 

As oyatos, niger, opaous, squamis albidis adspersas ; rostro valido^ 
punctis majusoolis, singulis squama iqinuta instmotis, oreberrime 
impreseo ; fronte capitis leviter punctata ; antennis nitide ferru- 
gineis ; funioulo in davam continuato ; protboraoo modice trans- 
verso, ante medium magis rotundato, confertim fortiter punctato ; 
olytris subcordatis, sulcato-punctatis, punctis foveiformibus, ap- 
proximatis, intorstitiis convoxis, subangustis, leviter punctatis; 
tibiis brevibus, posticis vix longioribus. Long. 2} lin. 

Bobs Adelaide. 

The rostrum is very closely and coarsely punctured even to 
the apex. 

Acalles distans. 

As sat late ovatus, niger, subnitidus ; rostro punctis magnis irrogu- 
lariter adsperso ; antennis nitide ferruginois ; clava ovata, obtusa ; 
prothorace transversojutrinquo ampliato-rotundato, punctis medio- 
cribus sat crebre impresso; clj^s substriato-foveatis, foveis 
magnis, remotis, interstitiis subplanatis, granulis parvis depressis 
instructis ; pedibus picois ; tibiis brevibus, compressuu Long. 
2-.2i Hn. 

Bob. Swan Eiver. 

A broad sj^ies, almost ellintic in outline, with the ely^ 
very obviously broader at the oase than the prothorax. The 
rostrum in one of my specimens^ owing to the irregulari^ of 
the punctuation at about the middle of its length, has three 
smooth oblong patches. 

AcodUs crihriooUiSs 

As ovatus, niger, subnitidus ; rostro sublineaiim sulcato-punetato, 
punctis oblongis, nonnuUis confluentibus ; antennis eub&nuginsds ; 
funiculo quam scapo duplo longiore; prothorace subtransversoi 
crebre fortiter punctato, in singulis punctis squama elonMta ; 
elytris oordatis, fortiter sulcato-punctatis, punctis ampliatis, 
singulis squama alba rotundata mstruotis, interstitiis modice 
convexis, granulis parra uniseriatim obsitis ; pedibus oastaneis, 
sat vage punctatis ; tibiis breviusoolis. Long. ^ lin, 

Hahs Champion Bay. 

The pennies on the elytra are very small, but under a 
powerful lens very distinct : the punctures on the rostrum are 
mostly placed in grooves having smooth, slightly irregular 
lines Vetween them. 

Acodles hmgnaiuss 

As late oralis, niger, opaous, squamulis griseis parris adapmus ; 
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mtro punotis maguis aat orebre irrorato; antenniB Bubferrugineis, 
nitidis ; clava elongata acuminata ; protboraoe transverso, utrinquo 
raids ampliato-rotundato, apice foartitor constricto, Bubretioulato* 
punotato, in modi^ dors! foreb duabus, transrerflim sitb, squa- 
muHs minutb albis ropletb ; oljtris suboordatb, basi trunoatb, 
ad angulos bumerales dontato-projeotis, sulcato-foveatbi intorstitib 
irregnlariter granulatb; abdomino segmentis duobus basoUbus 
punotb permagnis, squamoBitato griseb indutb, notatiR ; tibib 
vix oomproBsb^ magis, pnesertim posticds, elongatb. Long. 
iin. 

jHoJ. Gayndah. 

Easily known from the other species hero described by its 

S 'lorax m^ked with two shallow impressions or fore® 
with white scales. 

AcaUea •perdiius. 

A, oratuSi niger, rix nitidus, squamb albidis rarissimo adsporsus ; 
oapitb fronto tenuitor rage punctata ; rostro sat grosso crebre, 
a|ao6m rers^ subconfertim punotato; antonnb subfemigineb^ 
nitidis ; funiculo scapo fere longitudine asquoli ; olava broriter 
orata; prothoraoe tronBrorso^ utrinquo ante me^um rotundato^ 
apico confltricto, fortiter croborrime punctato; elytrb oblongo- 
cordatb, in modio (^uam prothoraoe latioribus, sulcato-foreatis, 
foreb modioe approxunatb, intorstitib conrexb, leriter punotatb, 
maculb paucb olbb, e squamis oondensatis formatb, quarum 
duabus bosalibus conspiouo notatb, adsporsb; tibib, praBsertim 
aiitiob intermedibque perbreribus. Long. lin. 

Hob, Melbourne; Albany. 

TOie spots will probably be only found in fresh specimens. 
Aeallea memnonttts^ 

A, oratus, niger, subnitidus, rostro pedibusque castaneis, squamb 
albb rarbsime adspersus; rostro breriusculo, modice punctato, 
in medio bsrigato; antennb subferrugineb ; frmiculo articulis 
ultunb ralde transrersb; oiara orata; prothoraoe longitudine 
latitudini ssqualii pone apioem utrinque modioe rotundato, grosse 
vetioulato-punotato ; elytrb oordiformibus, suloato-foreatb, foreb 
miguscnilb, subquadratls, singulatim squama parra albida in- 
^truotis ; oorpore infra pe^busque squamulb albb adi^persb ; tibiis 
bveribus, baud compressb. Long. 2|-2| lin. 

Eab. King George’s Sound. 

Tbb species is clearly differentiated by its rostrum^ mth 
oblong scattered punctures of intermediate sbse. ^ 

Acallesjbrtmimmis. 

A. oratus, niger, nitidus, rostro basi oapiteque grosse reticulato- 
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punotatis^ pnnotis vorsus apioem magis adsperso ; antennis Bub- 
femigmoiB; fuxdoulo qoam aoapo sesquiloiig^re ; prothoraoa 
aabt/ransyenio foitiBsime crehre ponctoto, ad apioem punctiB mi- 
noriboB; elytris oordatiB, fortiter Buloato-ponctatiB^ punotis mag- 
niB Bubquamtk, intemtituB oonvexiB) squamulis albis adpresaiB 
iiroratiB ; oorpore infra pedibuBqne BquamnliB albis elcmgatU ad- 
qiexio ; tibiiB brovibna. Long. 2^ lin. 

H<Jb. Albany. 

Bemarkable for the large, deep, and closely ranged punc- 
tuation of the prothorax. 

Acalles expUtus. 

A* OTatus, ]^oo-piceus, gnsoo-sqaamosus ; rostro longiore, sat sparse 
punctulato, in modio leevigato ; anteunis subfemigineis, Ibniculo 
articulis longioribus; pro^oraoe longitndino latitudini loquali, 
utrinque rotundato, apico hand oonstricto, grosse reticulato- 
punotato, in medio linoa olovata instructo; elytris Buboordatis, 
bafli prothoraoo baud latioribus, sqnamis grieeis adpressiB sejunctim 
vestitis, Bidoato-punctatiB, intersUtiis latis, oonvexis ; tibiiB bre- 
yibuB. Long. 2^ lin. 

Hob. Rockhampton. 

This species has a prothorax without any trace of the con- 
striction behind the apex which is a character of most of the 
species of this extensive genus. 

Euoropib. 

Ab AcaXU differt ixhiisi extos prope basin dento angulato instruotiB. 

This character of the tibim is seen also in Emphurus and 
one or two other allied genera. It is perhaps of no great im- 
portance : but in a large genus like AcaUes it is very desirable 
not to admit any species having a structural peculiarly at 
varianoe with its normal forms. The type of the genus is in 
habit like some of the preceding ; but the sculping is some- 
what difierent : — small deep punctures on the prothorax^ each 
filled with a white scale not rising above the Burrounding 
level ; and on the elytra fine punoti;^ strim, with fiat, broad 
interstices, having omy very fine traces of punctures. 

EucropU coitanoa. 

E. (^ata, subnitida, fhsoa, albo-sqaamosa, elytris pedibusque oas- 
taneis ; oapito orebre punctulato ; rostro castaneo, basi longitudi- 
naliter gibboeo, sat dense squamoso, versus apieem vage punotu- 
lato ; antennis Bubferrugineis ; soapo fere in medio roam inBerto ; 
fiimimio artioaliB duobus baBalibtis omteris ooigunetim paulo Ion** 
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gioribas ; ^othoraco snbconiooi utrin<|Uo rotundato, punctis par- 
Tis, singulu squama repletis, oonfertim impresBo; elytris sub- 
ovatls, protiioraoe manifeste latioribus, basi fortiter bisinaatis, 
apioe obtuse rotundatis, anguste striato-punctatis, striis squamulis 
piliformibus albis uniseriatim adpressis^ interstitiia latis planatis, 
obsolete punctulatis; corpora icilra, femoribus subtus tibiisque 
sat dense albo-squamosis, his brevibus, baud compressis^ postiois 
paulo longioribus. Long. 3 lin. 

Hah, Swau River. 


Embaphiodes. 

Rostrum tonuatum, paulo deprossum, arouatum; scrohes postme- 
dianaa, ad ooulum currentes. Omli rotundati, subtenuiter granu- 
iati. Seapus ooulum attingens ; funumlus TnirtieulatuB, articulis 
quatiior primis olongatfs, cmtens brevibus; clava oblonga, di« 
aUucta. Prothorax suboonicus, supra doprossus, apico productus, 
lobis ocularibus prominulis. Scutdlum parvum. Ehjtra ounei- 
formia, prothoraoe baud latiora, supra planata, margine oxteriore 
carmata, epiplcuris distmctis, verticalibus. Rima pectoralis intor 
ooxas intermedios extensa, apico cavernosa. Pedes mediooros ; 
femora postica olongata, subtus dentato-angulato, antioa et inter- 
media mutica, sublinearia ; tibias flexuos©, compress© ; tarsi arti- 
oolo basali modioe elongate, ponultimo fortiter bilobo. Abdomen 
segmentis duobus basolibus ampliatis. 

A singular genus belonging to the Tylodes ^oup, but, like 
its neighbours Plagiocorynus and Qhchinorhinus^ with no 
obvious allies. The upper surface of the narrow wedge-shaped 
elytra is slightly concave and bounded at the side, except 
towards the apex, by a veiy strong carina, from which the 
epipleura descends almost verticalljr ; that it is not quite ver- 
tical is owing to a marked concavily below the carina ; the . 
epipleura itself constitutes the largest part of each elytron. 
Altnough this style is common among the Tenebrionidm, 1 do 
not recollect any other instance of it among the Curculionidas, 
except, to a certain extent, in Hyhcmorphus and a few others. 

Emba^hiodes pyxidatiss, 

K fosoui* sordide griseo-squamosus ; rostro quam capito prothoraco- 
que oonjunotim longiore, nitide castaneo, (basi excepta) osquamoso; 
antennui nitidis, fonioulo artioulo secundo quam primo sesqui- 
longiore ; prothorace pone apioom lunato-impresso, utrinquo ro- 
tundato, crobre punctato, punctis singulis s^uamam gereniibus ; 
dytxis sqjunotim squamosisypunotis squamigeris instructis. in done 
singulorum seriebus quatuor di^sitis ; oorpore infra pooibusque 
dense squamulosis, squamis miqoribus dispersis. Long. 4 lin. 

Hob. Lord Howe Island. 



420 


Dr. W. C. M'Intoah on the 


LIX. — On the Invertebrate Marine Fauna and Fiahee of 
8u Andrews. By W. C. McIntosh. 

[Continued ifrom p. 357.] 

Clafls GASTEROPODA. 

Order 1. Cyclobkanchiata. 

Fam. ChitoiiidflB, Guilding. 

Genus Chiton, L. 

Chiton foadmlaris^ L. Jeffreys, Brit. Moll. iii. p. 211, 

V. pi. 56. f. 3. 

Abundant under stones between tide-marks. This species, 
like the limpet, forms considerable cavities in sandstone, so 
that specimens become almost immersed. 

Chiton dnereusj L. Op. cit. iii. p. 218, v. pi. 65. f. 2. 

Common in deep water, and in the stomachs of the cod, 
haddock, and flounder. 

Chiton marginatus^ Pennant. Op. cit. iii. p. 221, v. pi. 56. f. 6. 
Frequent under stones between tide-marks. 

Chiton ruher^ Lowe. Op. cit. iii. p. 224, v. pi. 66. f. 4. 
Occasionally between tide-marks at the East Bocks. 

Chiton IcBvia (Pennant), Mont. Op. dt. iii. p. 226, v. pi. 66. f. 6. 

Under stones at the verge of extreme low water during 
.spring tides. Bare ; but the examples are large. 

Order II. Pectinibranchiata. 

Fam. 1. PatellUUB, Guilding. 

Genus 1. Patella, Lister. 

Patella vulgataj L., and var. dqpreeaa. Op. dt. iii. p. 236, 

V. pi. 67. 

Common everywhere ; occasionally eaten. The soft shale 
and sandstone are extensively pitted by this form; 

Genus 2. Helcioh, De Montfort. 

Hehion pelladdum^ L. Op. dt. iii. p. 242, v. pi. 68. f. 1 & 2. 

Abundant on the blades of the tangles ; while var. Uevi^ 
occurs in hollows at the bases of the stems. 
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Genus 3. Tbsctura, Cuvier. 

Teotura testudinalts, Miiller. Oj?. dt, iii. p. 246, v. pi. 68. f. 8. 
Common under stones near low-water mark. 

Tectura virginea^ Miiller. Op, di, iii. p. 248, v. pi. 68. f. 4. 

Under stones near low-water mark ; nearly as common as 
the foregoing. 

Tectura fulva^ Miiller. Op, di, iii. p. 260, v. pi. 68. f. 6. 

A single specimen on the West Sands after a storm. 


Fam. 2. FissurellidiB, Fleming. 

Genus 2. Emarginula, Iiamarck. 

Emarginula fissura^ L. Op, dt, iii. p. 269, v. pi. 59. f. 2. 

Not uncommon in deepwater; and worn specimens amongst 
the shell-ddbris on sands. 

Fam. 3. Capulidia, Fleming. 

Genus Capulus, De Montfort. 

Capvlus ungaricus^ L. Op, dt, iii. p. 269, v. pi. 69. f. 6. 
Frequent in deep water, and often brought in by the fishing- 
boats. 


Fam. 7. Troohid», D’Orbigny. 

Genus 2. Tkochus, Bondeletius. 

Trochvs hmiduSy Mont. Op, dt, iii. p. 307, v. pi. 62. f. 2. 
Common on bard ground in the bay, in the stomach of the 
cod and haddock, ana on the West Sands after storms. 

Trockus dnerarttUj L. Op, dt, iii. p. 309, v. pi. 62. f. 3. 

In great abundance on stones and rocks between and beyond 
tide-marks. 

Trockus dzyphmusj L. Op, dt, iii. p. 330, v. pi. 68. f. 6. 
Not uncommon in deep water and on the beach after storms ; 
rarely met with at extreme low water at the East Bocks. 
Var. Lyondi is occasionally seen. 
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Fam. 9. Littorlnlto, Ghray. 

G^enu8 1. Lacuna, Turton. 

Lacuna oraaaior, Mont. Op. cit. iii. p. 844, v. pi. 64. f. 2. 

From tangle-roots and in old shells in the lamiuarian region, 
and from deep water ; not rare. 

Lacuna dimricata, Fah. Op. cit. iii. p. 346, v. pi. 64. f. 8. 

On Fuci and laminarian blades at and beyond low-water 
mark. The colourless rariety is nut uncommon ; and the same 
may be said of var. gttadnjaaciata. 

Lacuna jmteolufi^ Turton. Op. cit. iii. p. 848, v. pi. 64. f. 4. 

With tlio former at low-water mark ; less common than the 
foregoing. 

Lacuna paUidula^ Da Costa. Op. cit. iii. p. 851, 

V. pi. 64. t. 5 & 5a. 

On the West Sands after storms, and from the laminarian 
region. 

OenuB 2. Littorina, Fdrussac. 

LiUorina obtusata, L. Op. cit. iii. p. 856, t. pi. 65. f. 1 & 1 a. 

Very common (with varieties) on stones and rocks be- 
tween tide-marks. 

Littorina rudit. Maton. Op. cit. iii. p. 364, v. pi. 65. 
f. 3, 3 a, & 3 b. 

Abundant on the rocks near high-water mark. 

Littorina litorea, L. Op. cit. iii. p. 368, v. pi. 65. f. 5 & 5 a. 

Between tide-marks in vast numbers. Often eaten. 

Genus 8. BiasoA, Frdminville. 

Riatoa parvay Da Costa. Op. cit. iv. p. 28, v. pi. 67. f. 3 & 4. 

In great numbers on the seaweeds in the Isminamn region 
ell round, especially off the East Bocks. Var. interrvpta is 
also common in shell-sand. 

Biaeoa atrioto, Adams. Op. oU. iv. p. 37, v. pL 68. f. 2. 

Common under stones betwemi tide-marks. The var. aretioa 
is the prevailing form. 
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Rissoa soluta^ Philippi. Op. otf. iv. p. 45, v. pi. 68. f. 7. 
Occasionally in deep water and in shell-sand. 

Rissoa semistriatay Mont. Op. cit, iv. p. 46, v. pi. 68. f. 8. 
From deep water and in sliell-sand ; not common. 

Genus 4. Hydrobia, Hartmann. 

Hydrohia ulvcs^ Pennant. Op. cit, iv. p. 52, v. pi. 69. f. 1. 

In great abundance in the brackish pools near the mouth of 
the river Eden. 

Fam. 11. SkeneidflB, Clark. 

Genus 1. Skenea, Fleming, 

Skenea planorhin^ Fab. Op. dU iv. p. 65, v. pi. 70. f. 1. 
Common in rock-}K)ol8 amongst Ceramium and other algte. 

Genus 2. HoMALOaYUA, Jeffreys. 

Uormhgyra rota, Forbes & Hanley. Op. cit iv. p. 71, 

V. pi. 70. f. 3. 

In shcll-d^bris from the West Sands. Dead. 

Fam. 13. Turritelllds, Clark. 

Genus Turritella, Lamarck. 

Turritella terebray L. Op. cit iv. p. 80, v. pi. 70. f. 6. 

Common in deep water, Var, nivea is also not rare. A 
favourite food of the codfish^ probably in many cases on 
account of its tenant the hermit crab. 

Fam. 15. Soaladito, Broderip. 

Genus Soalaria, Lamk. 

Boalaria Trevelyanay Leach. Op. cit iv. p. 93, v. pi. 71. f. 4. 

From the fishing-boats, and on the West Sands after storms. 
Bather rare* 

Fam. 16. Pyramidellidw, Gray. 

Genus 2. Odostomia, Fleming. 

Odostomia rissoides, Hanley. Op. cit iv. p. 122, v. pi. 73. f. 4. 
Common in shell-sand. 
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OdoeUmia dativrtOa^ SeSttKje. Op. eit. iv. p. 148, t. pi. 74. f. 9. 

Worn specimena not uncommon in 8bell>d^iiB from the 
West San^. 

OdoeUmia indiatincta, Montagu. Op. eit. iv. p. 149, 

V. pi. 76. f. 1. 

Occasionally in shell-sand from the West Sands. 

OdoeUmia interetincta, Montagu. On. eit. iv. p. 161, 

V. pi. 75. f. 2. 

In shell-sand from the same locality. 

Odoetomia nitidieeima. Montagu. Op. oil. iv. p. 173, 

V. pi. 76 . 1 8. 

In ddbris from the West Sands. 

Fam. 19. Eulimida, H. & A. Adams. 

Genus EuLiuA, Bisso. 

Eulima bilineaUif Alder. Op. eit. iv. p. 210, v. pi. 77. f. 8. 
In muddy ddbris on old shells from deep water. 

Fam. 20. XTatieUn, Swainson. 

Genus Natica, Adanson. 

Natica ielandica, Gmelin. Op. eit. iv. p. 214, v. pi. 78. f. 1. 
A single specimen from the fishing-boats. 

Natiea catena, Da Costa. Op. eit. iv. p. 220, v. pi. 78. f. 4. 

Common on tlie sandy bottom off the West Sands. The 
ova occur abundantly in July and Aujpist. 

Natica Alderi, Forbes. Op. eit. iv. p. 224, v. pi. 78. f. 6. 
Less abundant than the foregoing, on the same groond. 

Fam. 22. YdutiaUm, Gray. ' 

Genus 1. LAM&iXAiaA, Mont 

LamMoaia perepieaa, L. Op. ett iv. p. 286, pL 8. f. 6, 

V. pi. 79. f. 2 & 2a. 

Common under stones between tide-marks, espeeiallj in 
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rock-pools. The figure of the living specimen in Mr. Gwyn 
Jeffreys’s work (iv. pL 3. f. 6) was copied from a coloured 
drawing of my sister’s. The colours of this species vary in a 
remarkable manner. 

Genus 2. Vblutina, Fleming. 

Veluiina hsvigata^ Pennant. Op, cit, iv. p. 240, v. pi. 79. f. 4. 

Frequent in the laminarian region, and on tlie West Sands 
after storms ; occasionally under stones at the verge of low 
water. 

Fam. 23. Canoellariide, Forbes & Hanley. 

Genus 2. Tbichotbopis, Broderip & Sowerby. 

Trichotropia borealis, Brod. & Sowerb. Op, du iv. p. 246, 
V. pi. 79. f. 6. 

A single specimen from the stomach of a cod. 

Fam. 24. Aporrhaids, Troschel. 

Genus Apokbhaib, Da Costa. 

Aporrhaia pes-pelecanij L. Op, cit, iv. p. 250, v. pi. 80. f. 1. 

Abundant on the West Sands after storms, and frequent in 
the ddbris of the fishing-boats. 

Fam. 27. BuccMd^, Fleming. 

Genus 1. Pubpura, Bruguibre. 

Piirpv/ra hpillusy L. Op, cit, iv. p, 276, v. pi. 82. f. 1. 

Yoiy abundant between tide-marks on rocks and stones. 
Varieties are common. 

Genus 2. Buccinum, L. 

Buccintm undatum^ L. Op, cit, iv. p. 286, v. pi. 82. f. 2-6. 
Common in the living state (var. liUoralia) in pools at the 
East Bocks, especially where a stream of salt water rushes 
through the seaweeds. This species spawns in October. 
November, and the following months ; the young are found 
in swarms on the egg-cases m May. Frequent on the West 
Sands after storms. 

G^us 5. Tbophon, De Montfort. 

Trophm tmnoatua^ Strbm. Op, dt, iv. p. 819, v. pi. 84. f. 6. 

Not uncommon in the fishing-boats, and from the stomachs 
of the cod, haddock, and flounder. 

Ann, df Mag. N. Hist. Ser. 4. Vol ziii. 81 
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Genus 6. Fuses, Bruguifere. 

FWtw antiguuBf L. Op, eit. iv. p. 323, v. pi. 85. f. 1 & 2. 
Abundant in the coralline zone, and frequently thrown on 
shore after storms. 

Fuaua graaiUa^ Da Costa. Op. dt, iv. p. 336, v. pi. 86. f. 2. 

Common on the West Sands after storms, and often brought 
in the fishing-boats. 

Fumu propinqu%Uf Alder. Op. cit. iv. p. 338, v. p. 219, 
pi. 86. f. 3. 

Occasionally procured from the deep-sea lines of the fisher- 
men. 

Fam. 29. NasBid», Stimps<»i. 

Genus 1. Nassa, Lamk. 

Naasa tneraaBotay Strdm. Op. cit. iv. p. 351, v. pL 88. f. 1. 

Common in thelaminarian region and under stmies between 
tide-marks ; while worn iriiells are abundant in ddbris at the 
East Bocks. 

Fam. 30. FlaurotoiBida, Lov&i. 

Genus 1. Defbancu, Millet. 

Defrancia lineariay Mont. Op, dt. iv. p. 868, v. ph 89. f. 2. 
From deep water ; rather rate. 

Genus 2. Pleuuotoma, Lamk. 

Pleurotoma eoatata, Donovan. Op. dt. iv. p. 879, v. pi. 90. 1 3. 
Occasionally in shell-ddbris from the West Sands. 

Pleurotoma ru/u, Montagu. Op. dt. iv. p. 892, v. pL 81. f. 6. 
Common on the West Sands after storms. 

Pleurotoma turrioula, Montagu. Op. eU. iv. p. 896, 

V. pi. 91. f. 7. 

Abundant under the same circumstanoes. 

J’leurotoma Trevelyana. Turton. Op. dt. iv. p. 898, 

V. pi. 91. f. 8. 

Not uncommon in the stomachs of cod and haddock. 
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Fam. 31. Cypntida, Fleming. 

Genus 2. Cyfb.£A| L. 

Gypraa europcea, Mont. Op. oit. iv. p. 403, pi. 7. f. 4, 

V. pi. 92. f. 2. 

Not uncommon at extreme low water, under stones in 
pools in the same region at the East Becks, and gener^ly in 
the laminarian region. The living animal represented in Mr. 
Gwyn Jeffireys’s work is from a cotonred drawmg by my sister. 


Order IV. Pleubobbanchiata, Gray. 

Fam. 1. Bollidv, Clark. 

Genus 1. Cyuchma, Lovdn. 

CjfliahtM cjfUndracea, Pennant Op. oit. iv. p. 415, 

• V. pi. 98. f. 4. 

Abundant in deep water ; generally thrown on the West 
Sands after storms. 

Genus 2. Utbicdlus, Brown. 

OMculut trunoatvlu$f Bruguihre. Op. oit. iv. p. 421, 

V. pi. M. f. 2. 

Occasionally from deep water, and in ddbris on sands. 

Utricuhu obttuus, Mont Op. oit. iv. p. 423, v. pi. 94. f. 3. 

Not uncommon in deep water. A variety with a more ex- 
tended spire is often met with in shell-ddbris from the West 
Sands. 


Genus 4. AcTiBOK, De Montfort 
Aoteeon iomatHit, L. Op. eft. iv. p. 483, v. ph 95. f. 2. 
Frequent off the West Sands, and thrown ashore after 
storms. 


Genus 6. Soaphandbb, De Montfort. 

Boc^hemder l^ianvt, L. Qp. oft. iv. p. 443, v. pL 95. f. 6. 
Not uncommon in deep water, uid thrown ashore alive 
after storms. 


31 * 
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Genus 7. PmuNB, Ascanitu. 

I’hiline aodbra, Mtiller. Op. cit. !▼. p. 447, v. pL 96. f. 1. 

Abundant in deop water, and in the stomachs of cod, 
haddock, and flounders. The shells occur on the West Sands 
after storms. 

Phtlint pruinota, Clark. Op. oit. iv. p. 454, v. pi. 96. f. 6. 

From the stomach of a haddock ; rare. 

I’hiline aperta^ L. Op. dt. iv. p. 457, t. pi. 96. f. 6. 

Occa8ionall7 from deep water ; shells thrown on the West 
Sands after storms. 

Fam. 2. ApIysiidK, D’Orbigny. 

Genus Apltbia, L. 

Aplyeia punetaia^ Cuvier. Op. cit. v. p. 5, pi. 97. f. 1. 

A single specimen was found in autumn amonmt the sea- 
weeds of a large pool at extreme low water. No spots or 
other markings were present on the dull olive hue of the bodj. 


Order Y. Ncdisbanchiata, Cuvier. 

Suborder 1. FELXJBEAVCHIATA 

Fam. 1. UmapontildK, Alder & Hancock. 

Genus 1. LiKAiPOimA, Johnston. 

Limapontia nigrUf Johnston. Op. cit. v. p. 28, pi. 1 . 1 5. 

Not uncommon amongst the seaweeds under stones in rock- 
pools. 

Suborder IL FOLTBRAIKIEZAIA. 

Fam. 8. Ididito, D’Qrbigny. 

Genua 2. Eous, Cuvier. 

EoUe pepiBosa, L. ; Alder & Hancock, Brit Nod. Moll, 
fiun. 8, pi. 9. 

Abundant in early coring (Febnuuy) amongst the socks 
near low water, and occasionally at other times. 
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EoHt wronaktf Forbes ; A. & H. B. Nod. M. fom. 8, pi. 12. 

Ciominon in Febmaiy and the spring months in the same 
localities. 

Solia n^SbranchialiSf Johnston ; A. & H. B. Nod. M. 
fam. 3f pL 16. 

With the foregoing ; common. 

EoIm olivaeea, Alder & Ilancock ; A. & H. B. Nud. M. 
fam. 8, pi. 26. 

Not nnoommon under stones in pools at all seasons. 

Eolu vtrtdis, Forbes ; A. & H. B. Nud. M. fam. 3, pi. 32. 

Abounds on the small hydroid zoophytes under stones in 
rock'pools. 

Eolia Farranif Alder & Hancock ; A. & H. B. Nud. M. 
fam. 3, pi. 85. 

Occasionally occurs under stones at low-water mark at the 
East Bocks. The fine purple variety has been found more 
than once. A specimen shows the abnormality of a clavate 
median process tetween the oral and dorsal tentacles. 

Eolia Adelaidce, Thompson ; Jefireys, Brit. Moll. v. p. 55. 

A single specimen was found in a sandy pool in August. 

Eolia exiffua, Alder & Hancock ; A. & H. B. Nud. M. 
fam. 3, pi. 87. 

Not uncommon on laminarian blades thrown on the West 
Sands after storms. 


Fam. 5. DotonUbt. 

Genus Doto, Oken. 

Doto fragiliaf Forbes ; A. & H. B. Nud. M. fiun. 3, pL 5. 

Ooeaskmally on zoophytes brought in by the fishing-boats. 

Eolo eoronatOf Gmelin ; A. & H. B. Nud. M. fam. 8, pi. 6. 

Common in the ddbtis of the fishing-boats ; small s^imens 
are firequently found in groups on SertuJaria pumtla under 
stones in rock-pools near low-water mark ; also on laminarian 
.blades after storms. One example has an abnormal left 
tentacle. 
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Fam. 6. Bondroinotida. 

Genns 1. DEimBONOrus, Alder & Hancock. * 

Dendronotua arhoreacens, Muller ; A. & H. B. Nnd. M. 
fam. 3, pi. 3. 

Hot uncommon amongst zoophytes from deep water, on 
laminatian blades thrown on the West Sands, and occasionally 
at extreme low water. A white varied is sometimeB seen. 

Fam. 8. TritanUdn, H. & A. Adams. 

Genns Tbitonia, Cuvier. 

Tritonia Hombergiy Cnv. ; A. & H. B. Nnd. M. fam. 2, pi. 2. 

From deep water. Both pale and deep reddish-brown 
varieties are fonnd on the zoophytes in toe fishing-boats. 
Occasionally in the stomach of the cod. 

Tritonia pldMMf Johnston ; A. & H. B. Nnd. M. fam. 2, pi. 3. 

In vast numbers amongst the zoophytes from dera water, 
in the crevices of AU^omwm digitatwn and on Mleeium 
tossed ashore after storms. One specimen showed tbe abnorm- 
ality of a bifid tail. 

Suborder IIL ACAITIEOBBAirCHUTA. 

Fam. 1. Fdyoatldii. 

Genns 1. jSlctiBUS, Lovdn. 

JEgirua punotihumaf D’Ozbigny ; A. & H. B. Nnd. M. 
fam. 1, ]^. 21. 

Not uncommon under stones in rock-pools between tide- 
marks at the East Bocks. 

Genns 2. Tbiopa, Johnston. 

Triopa davigerf Mflller ; A. & H. B. Hud. M. fam. 1, pi. 20. 

Fine specimens are occasionally fonnd under stoues near 
low*wa;to mark. The same JErgdmtu is parasttio on this as 
on Deria, 

Gtenns d. PoLTCEBA) Onvier. 

Baccara ^piadrilinaata, Muller : Au & H. B. Nnd. H. 
fam. 1, pi. 22. 

Not uncommon near low-water mack and in the lammarian 
region. 
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Polycera ooe^Zoto, Alder & Hancock ; A. & H. B. Nad. M. 
fam. 1, pi. 23. 

Gregariotts under atonea between tide-marks, but not com- 
mon. They chiefly occur at the West Bocks. 

Polyeera Lessoni, D'Orbigny ; A. & H. B. Nud. M. fiua. 1, 

pi. 24. 

On a laminarian blade after an October stonn ; one spe- 
cimen. 


Genus 6 . Ancuij., Lovdn. 

Anemia erutaia^ Alder ; A. & H. B. Nad. M. fam. 1, pi. 25. 

Not rare under stones in rock-pools, chiefly at the East 
Bocks. 


Genus 8 . Goniodorib, Forbes. 

Oontodoria nodosa. Mont. : A. & H. B. Nad. M. fam. 1, 
pi. lA 

Abundant between tide-marks under stones in lock-pook 
and elsewhere, throughout the year. 


Fam. 2. Soridids. 

Genus Doris, L. 

Dorit tuboTCxdofta^ Curier ; A. & H. B. Nud. M. fam. 1, pi. 3. 

Abundant under rocky ledges and under stones in pools. 
Its parapite, Erganlus, is common. 

Dorit JohnaUmif Alder & Hancock ; A. & H. B. Nud. M. 
fam. 1, pi. 5. 

Occasionally under stones in pools between tide-marks at 
the Eaat Books. The same Ergaaihu occurs on this species. 

Dorit rtptmdoy Alder & Hancock : A. & H. B. Nud. M. 
fam. 1, pi. d. 

Abundant at all seasons amongst the rocks between tide- 
marks. 

Dorit arntra, Alder & Hancock ; A. & H. B. Nud. M. fam. 1, 
pi. 9. f. 1-9. 

Common under stones in pools near low-water mark. 
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Doris hUasneUata, L. ; A. & H. B. Nad. M. fom. 1, pi. 11. 

Abanduit between tide-marks at all Beasons : in swarms in 
March. 

Doris pilosa, Mttllcr ; A. & H. B. Nad. M. fam. 1, pi. 15. 
Common at all seasons between tide-marks. 


Class CEPHALOPODA. 

Order Dibkanchiata, Owen, 

Fam. 1. Teathids, Owen. 

Genas 1. Ommatostbephes, D’Orbigny. 

OmmaUairephes todarm, Delle Chiaje, Mem. An. s. Vert. 
Nap. iv. Mem. ii. tav. 60. 

Freqncntly thrown in numbers on the West Sands, especially 
after April storms. 

Genas 2 . Loliqo, Schneider. 

Loligo mdgaris. Lamarck. Jefireys, Brit MoD. v. p. 180, 
pi. 5. f. 2. 

The shells ore sometimes found in the stomachs of codfish. 
The spawn of this species is fieequent. 

Genus 4. Sepiola, Bondelet. 

Bgaiola Bondeletiif Leach. Op. cit, v. p. 186, pi. 6. f. 2. 
The sole specimen occoired in the stomach of a floander. 

Fam. 3. OctopUa, D’Orbigny. 

Genus 2. Eledone, Leach. 

Eledone cirrosa, Lamk. Op. eit. x. p. 140, pi. 7. f. 2. 

Occasionally in pools between ti^morks, and <m the West 
Sands after storms; common in the stomachs of cod and 
haddock. 


[To be continiud.] 
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LX . — On Ilaliaarca lobularis, Schmidt y off the South Coast of 
Devony with Observations on the Relationship of the Spqnqes 
to the Ajscidians, and Hints for Microscopy, By 11. J, 
Carter, F.lt.S. &c. 

Referring to my account of Halisarca Dujardinii riven in 
the number of the ^ Annals ’ for April, 1874, p. 315, 1 (taking 
advantaee of the low tide on the 17th April) a^ain visited the 
rocks here, for the purpose, if possible, of finding out the 
habitat of this sjxmgc, and, when the tiae was at its lowest 
ebb, observed it plentifully on short bits of Chondrus crm>us 
and other small flat-fronded seaweeds of the same kind. But 
it may grow here and there on almost any and every thing, 
even to the bare rock itself, although, to the best of my know- 
ledge, never anywhere where it is likely to be uncovered long 
by the sea-water. 

In his ‘Adriatic Singes’ of 1862, p. 80, Schmidt states, 
with reference to wnat Johnston said in England of this 
sponge, and Lieberkuhn in Heligoland, that it was “white” 
(tpeiss). But if we arc to take as “ wliite ” 8|K>nges Orantia 
nivea and the like, which look like so much snow, then the term 
“ white ” is not am^licablc to Halisarca Dujardinii. 

Dujardin, who found it on the coast of Normandy and first 
dosenoed it, uses the term “ blancliAtro;” Johnston, who 
found it on the coast of Northumberland, called it “ straw- or 
ochre-yellow-coloured, mottled and LieWktihn, who studied 
it in Heligoland, uses the words “ weisslieh ^au ; ” while my 
own observations in this respect accord with tuose of Johnston, 
to ivhich it might be added that when transferred to spirit and 
water, it becomes opaque and more yellow from the coagulating 
TOwer of the alcohm over tlie translucent albumen of whi^ 
the sponge is chiefl;^ commsed. 

V^le engaged m looking after the habitat of Halisarca 
Dt^diniu I oDserved a pinush lobulated substance growing 
on the rock amo^t as well as over other sponges, ana, 
having knocked <m the bit of rock on which it was growing, 
without much imuring the sponge iti^lf, put the whole into 
sea-water immemately^ and thus took it home ; where on closer 
examination 1 found it to be a specimen of Schmidt’s Uali^ 
satca hbularisy of the Adriatic Sea, hitherto, I think, not 
enumerated among the sponges of the British coasts. 

The diagnosis of this spoi^ given in Latin by Schmidt 
{I c.) -is short and otmdusive, via. “ HaUsaitia obscure 
viob^ irregulariter plicata et lobata.” 

On the flowing day I fed this specimen of Halisarca 
lobularis with indigo ; and although it only took in this par- 
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tially, so as to become deeply coloured here and there, it was 
quite sufficient for me to be able to distinguish the spongozoa 
from the other parts of the structure &c., as will be seen nere- 
after. Meanwhile, as Schmidt’s description is ratlier meagre, 
and tlie sponge would appear not to have been noticed on our 
coasts before, it may not be unacceptable to some to have the 
following description of the specimen that I have just found 
on the south coast of Devon. 

Haiiaarca hbularta, Schmidt. 

General firm . — Sponge lobate, consisting of irregularly 
lobed ridges about a line high, extending themselves in 
branched digitations over the rock and adpoiniug sponges. 
Lobes ficoid, agglomerated, divided into minute iobmi with 
angular pits or mtervals^ between them where they cannot, 
from their rounded form, come into contact. Surface smooth, 
sleek, and of a pink colour on the prominent portions, passing 
into ught brown-yellow below. Vents sparse, situated here 
and there on the lobes, not raised above the surface, and 
sufficiently large to be visible to the naked eye. Pores 
minute and numerous, each consisting of a roum aperture 
situated in the oenbreof a papilliform ring— which rings being 
in juxtaposition, thus form the dermal siuface of the lobule. 

Internal structure composed of spongozoa, aggregated into 
sac-like forms of various shapes and sizes, some of which axe 
distinctly conical elongate^ and have their narrow ends 
respectively^ in connexion with a canal leading inwards from 
the pore, imbedded in a kind of tvama consisting of aarcode 
(filamentous ?) and granuliferons cells, but with their oonfines 
neatly defined by a translucent linear interval ; also of pore* 
canau forming a network extending inwards fircun tbft surface, 
and of a branched system of excretorv canals terminating in 
the vents. No micules of any kind, out here and there imall 

? ;’lobu]ar masses of minute uniform g^nks possessing a nodens 
nuclear utricle), and small sphmical <q>aqne nucTens ^no- 
leolus), with g^inal spot or vesicle, no doubt ova. Fink 
colour confine to the spongozoa in the prominent parts of 
the lobesj whereW their sae-Uke a§^gegations here become 
more distinctly dinerentiated* ‘ > 

Size of specimen about inch long by 1 imdi wide and 
1 line high. Fores of the qieciman in spirit ItlSflOth ittoh 
in diameter ; papilliform circles anmmm^g them from 11- 
2-830ths inch m diameter. Vents wiable in sise, but lar^ 
enough to be seen by tiio unassisted eye. •< 

Um, New Bed Sandstone rocks, lower surface; between tides. 
Loc, South coast of Devon, Budleigh-Saltarton. 
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Ohs, This specimen of Halisarca lobularis^ of which the 
tvpe was originally found by Schmidt in the Adriatic Sea at 
Subanic^ does not differ from bis description in any essential 
point. The pink colour on the prominent parts (stated by 
Shmidt to be “ dark violet ” in the Adriatic) goes very soon 
after immersion in roirit and water, where its original 
translnccnce is replaced by whitish yellow opacity. 

The deep triangular puncta or interspaces between the 
lobules apiiear to bo caused in the way above mentioned, and 
therefore lead to nothing ; while the surface of the lobules is 
formed of the papilliform openings of the pores, which arc far 
too small to be seen with the naked eye, or even any thing 
below an inch compound power. 

The most remarkable points about the pink colour ore : — first, 
that it is exclusively confined to the spongozoa, whereby it 
would appear that the colour of sponges generally is seated in 
the spongozoa, as in Halisarca h^laria ; and, second, that by 
this pink colour in the living state the form of the sac-like 
aggregations of the spongozoa can be as distinctly seen as if 
the latter had been fra with indigo. Lower down, however, 
the absence of the pink colour renders this differentiation less 
evident j while the presence of the indigo here, after the sponge 
has been fed with it, causes the difrerentiation to be more 
striking even than in the pink portions, where the latter colour 
somewhat obscures it. 

Halisarca lobularis differs from H. Duiardinii in the follow- 
ing particulars, viz. : — H. lobularis, in the fresh state, is lobed 
aiwlobulated, tinted pink on the prominent parts, sleek on 
the surface, and provided with sparse vents on a level with the 
surface. H. Hwardinii, on the other hand, in the living 
state, is uniformly flat and even, of a yellowish grey colour, 
sleek on the surface, and sparsely provided with vents, which 
are projected above the hm of the sponge by a short tubular 
prolongation of the dermal aarcode. ^th may be charged 
with ova after the manner of sponges generally, as some spe- 
of the latter firam the lue of Man (lately sent to me by 
my friend Mr* Miggui, of Liverpool) testify. 

Having already found two specimens of H. hhularis, and 
knowing now wnat to look for, viz. a pink colour, lobulated 
f(^, and sle^ shining surface, I dare to say that J shall 
often meet with it ^ 

Of eonrse Schmidt’s diagnosis of Halisarca, viz. that it 
possessss neither stHoeons nor calcareons i^cules, obtains with 
HaUsaroa lobularis. 
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Ampullaceoiut Sacs and Spongozoa. 

(Hackors ^^Gastrula ** when developed in iitu P) 

In the ^ Annals ’ of 1857, vol. xx. p. 21, I j^ublished a 
description of the “ Ultimate Structure of Spongtlla^^ which 
appears to me, so far, to be typical of every other sponge, 
both marine and freshwater, that 1 have examined. 

It was there that I first described and figured the ampnl- 
laceous sac,” after having fed the Sponail^ with carmine, and 
showed that this sac was composed of a pavement-layer of 
monociliated cells (spongozoa) with a distinct and common 
aperture ; also that each spongozoon took in fragments of car- 
mine, while its cilium might be seen to vibrate in the cavity 
of the ampullaccous sac (/. o. pi. 1. fi^. 5, &c.). The terms 

sac ” ana cell ” involve the idea ot a sac- and cell-wall 
respectively, which here must be maintained on inference 
ratner than aemonstration. There must be a “ vanishing-point ” 
in early development ; and to assume that a tissue cannot 
exist in such a subtile state as not to be appreciable by our 
senses, seems to me to be an untenable position. In this sense, 
therefore, I use the terms sac ” and cell ” for these sarcodal 
bodies respectively. 

At p. 28 (t c.) it is stated (with reference to the undigested 
portions) that, after a certain time, the particles of carmine 
which have accumulated round the inner surface of the sac 
are gradually thrown off from its circumference, and falling 
into the efferent system of canals, are thus carri^ away and 
finallv ejected.” It will be for us to consider, by-ond-by, 
whether this takes place through the pavement-layer of tne 
spongozoa gm&rally. or at one particular point of tne sac. 

Lastly, m the ‘Annals’ of 1873, vol. xii.. in my paper 
on the Qummine©, it is stated at p. 27:— I cannot help 
thinking that there are more species than HaHearca 
jardinitio be found on our coasts ; so 1 hope to meet with not 
only this, but other species of the family here in a living state, 
through which I may, by experiment, be able to add some- 
thing more satisfacto^ to our knowledge of their intimate 
structure than we at present possess.” 

My anticipation in this respect will have been seen to hatse 
been roalixed in the discovery of HedUatoa Ih^ardinii and 
H. hbularta on this coast ; while it so happmis tiaat by having 
fed the latter with mdira, still more precise infimnation m 
the nature of the ampulhs^us sac has oeen obtained. 

By the above description of H. hhdar%$ it will also have 
been seen that the ampullaoeous ^eac is not only rendered 
more distinct by the presence of the indigo in the spongozoa. 
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but that it is rendered almost equally so in the most prominent 
pa^ by the pink colour of the spongozoa in the living con- 
dition of the sponge. Hence we have thus a distinct organ 
presented to us for consideration, viz. the ampullaceous sac. 

And first, as regards its form in II. lobularuy this is irregu- 
larly round, but, in many instances, distinctly conical elongate ; 
for all these sacs are neatly defin^, as before stated, by a 
translucent linear interval, which may thus be compared to the 
crystalline calcspar that surrounds the brecciated fragments of 
a marble rock. To this translucent linear interval we shall 
return presently. 

Meanwhile, taking the conical elongate ” sac, we thus have 
a fundus and a neck. The former, from its rounded contour, is 
clearly defined by the translucent linear interval ; while the 
latter, from the presence of the indigo, shows (where the sac 
is close to the surface) that it is in direct continuation with 
the pore by a short tubular prolongation. 

further, it might be observed that the pore-canals branch 
off internally so as to form a reticulation, which, following the 
translucent linear intervals just mentioned, thus reaches the 
oral apertures, as they may Do termed, of the more deep-seated 
ampullaceous sacs rest)ectively. 

From tlie pore on the surface to the ampullaceous sac we 
can thus trace the indigo and thence into tiie bodies of the 
spongozoa. And that the spongozoa are the only bodies 
which take in the indigo, may be inferred from its absence in 
all other bodies or cells of a like kind in the structure of the 
sponge. 

Here the indigo remains, and hence the easiness with which 
we can make the demonstration. Not so, however, when the 
undigested portions are transferred to the excretory canal; 
for here they ore instantly discharged. Hence the difficulty 
of following their course from the interior of the ampullaceous 
sac to the ex<petoiy canal. In Spongillay as before stated, 1 
have seen this take place, but have never yet been able to 
pronounce whether the undigested particles of colouring- 
matter are transferred through the pavemont-layer of spongo- 
zoa gemraUy or at one specialized point of the ampullacoouB 
sac. 

If the former, it necessitates our assuming that the whole 
of the ampullac^us sac up to its neck is enmosed in a dUat^ 
extremity of a branch of the excretoiy canal-system ; if the 
latter, that there is a specialized point m the ^pullaceous sac, 
tantamount to an ottcu orifice, continuous with the branch of 
the excretory canal. 

1 incline to the latter, as being the most probable conjecture; 
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and if right, tiien we see the resemblance of the anmullaceotis 
sac to the Ascidian, more especiallv of the compound; Tunicata, 
in so far that each has an oral and an ami aperture. 

“ Very good,” it may be stated ^ “ but what have you in the 
Ascidian to compare to your individualized spongozoa, each of 
which appears to be a distinct animal? ” 

In r^ly to this I would observe that if among the com- 
pound Tunicata (which, being of the same habitat as Halisarca, 
grow plentifully togetner) wo select a species that, by its 
translucence, permits of the young or embryonal Ascidians of 
the OTOup being viewed under a microscope throughout their 
devmopment, we may see that, at one stage, the young Ascidian 
is almost identical in appearance with the ampullaceous sac — 
that is, that it is composed of a pavement of cells aggregated 
into a sac-like form. Finally the internal organs of the 
Ascidian are developed, and the sac acquires an oral and an anal 
aperture. But in the sponge— that is, in Haliaaroa (as we are 
nowmore particularly engaged with thissponge)— thecellsof the 
pavement-layer pass into individualized animals, each of which 
takes in its proper nutriment, and probably possesses indi- 
vidually or conjointly its projrar generative function ; for to 
assume that they do not possess the latter would be to assume 
that the isolated: forms described and figured by the late Prof. 
James-Clark (* Annals,’ 1868, vol. i. p. 133, pi. v.) do not 
possess this rower. 

Thus the development of the ampullaceons sac is arrested, 
and the cells adapt themselves to that condition which ends in 
the evolution of a sponge ; while the sac and its cells in the 
development of the Ascidian go on to the evolution of a 
compound tunicated group. 

In make this more intelligible it might be stated that if, 
by the theory of evolution, the monad passes up to^ man, &e 
monadine cul could not, at tlie time of teprodnetion, uve 
been identical with the human ovum, b^nse it must have 
pofsessed specialized powers of self-nutrition and immediate 
generation. 

At the same time the difforentiation that takes place in the 
evolution of the variously formed cells composing respectively 
the organs of the human body, from the simple ceU-fotm ^ 
the human ovum, points out difibrenoes almost as great if 
not as numerous as those in the animala between man and the 
monad. 

Hence we see that an organic cell may be at one time one 
thing and at another another, arismg simply foom adaptation 
to the fometions required. Thus we cell or mneozoon of 
the ampullaceous sac becomes an indhriduaimed animal, 
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ftn#the iohoU sac^ with its oral and anal apertures^ so far like 
an Ascidian ; while the sac with its payement*linmg of cells 
in the compound tunicated animal goes on nnarrest^ to pro- 
duce an Ascidian. It is on this account that 1 have stated 
that tliere is a greater relation lictwccn the Sponges and the 
Ascidians than between the Sponges and the Corals, whose 
polroes have but one aperture for both purposes. 

To prodpoe the adaptation ’’ there must be, of course, a 
creative or directing power, whicli, being infinite^ we can 
never comprehend. 

I would here add, for the information of those who care to 
experimentalize on the living sponges by fciCding them with 
inaigo or carmine (magenta will not do, for it dyes all alike), 
that the portion of sponge must be t^en from its habitat 
without injuiy, put in sea-water directly, kept there untU 
the following day (forenoon) ; the water then changed^ and 
the indigo or carmine added by having been rubbed off a 
cake of one or other of these substances in sea-water, and 
dropped upon the sponges, where it should be allowed to re- 
main about an hour, always remembering that the experiment 
will be unsuccessful if it be not previousyr ascertainea, by the 
section of particles from the vents (whicli can be seen under a 
1-inch compound power), that the sponge is living and active. 
Portions may then be examined microscopically, after which 
the sponge snould be placed in spirit and water tox doing this 
at convenience. 

A priori it might be considered desirable to have the sponge 
as fresh as possible ; but experiment has taught me otherwise, 
viz. that to get the cilia retained with the indigo still in the 
body of the spongozoon, the sponge should be kept for a day 
first, in the way above stated, whereby, being weakened and 
faim^ perhaps, the en^riment is more likely to succeed. 

1%^, of course, the nest plan is to examine a portion while 
the spon^ is yet alive] mex which it may ^ placed, as 
above notioed, in spirit and water for more deliber^ obser- 
vatioxL ' In state, too, a portion may be tom to pieces 
on the slide, dried and mounted in balsam, when, in many 
instances, the general form of the body and cilium will still 
be retained; or the fra^ents may lie dyed with magenta, 
wlien the alium will tk^come still more evident; but. of 
course, what will render the transparent Barcode visible, 
will be likely to obscure the particles of indigo. Lastly a 
fragment having be^ tom to pieces on the slide in water, it 
may be simply dried, when the cilium will become more 
evident than in the wet state. 
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In examining minute objects, it is very desirable to ac^jlKre 
the power of hmding a lens witn the eye after the manner of 
a watchmaker ; this^ besides giving as it were a third hand, 
enables the operator, by means of a very high power, to pick 
out objects from matenal spread over the wide, thresh the 
aid of a subjacent mirror or black ground, and thus turn them 
over and over so as to obtain a view, imder a compound power, 
of all parts of the object, such as it might be difficult, if not 
impossible, to get under any other circumstances. 

Again, the microsbopist snould also endeavour, when he has 
got the focus of the fine adjustment,’’ to render it still finer 
by gently pressing down the tube, whose resiliency, up and 
down, will thus give the observer a better idea of a minute 
object than any otlicr means. Indeed it is absolutely necos** 
saiy with very minute objects. 


LXI . — A Revision of the Genera Epicharis/Centris, Eulema, 
and Euglossa, belonging to the Family Apidee, Section Sco-^ 
pulipedcs. By Frederick Smith, Assistant in the Zoolo- 
gical Department of the British Museum. 

[Concluded from p. 873.] 

Section Oorbiculipedeb. 

Genus Eulema, St.-Farg. 

Generic Characters, 

Head narrower than the thorax ; the clypeus produced 
teriorly ; the labrum subquadrate, convex, its anterior margin 
slightly curved ; mandibl^ subdentate, having on their inner 
margin three blunt teeth ; the tongue elongate, nearly as long as 
the body; the maxillary palpi two-jointed, the first joint shorter 
than the second, its apex truncate ; the second joint twice the 
length of the misal one, pear-shap^, and with a long stiff 
bristle near its apex : the labial palpi elongate|i^form, two- 
jointed, the division of the joints obscure. Thorax : wings 
with one elongate marginal cell and three submaiginal celk, 
the first and second of nearly equal length, the third as long 
as the first and second unitea ; we first recurrent nervure re-* 
ceived by the second submarginal cell near its apex, the 
second recurrent uniting with the third transverse nervure. 
The posterior tibice of the females much flattened, concave ex« 
teriony : in the male the tibim are convex, and concave above, 
two thirds of their length from their apex towards their base. 
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The above characters are those of the type of tlic ^,nus, 
Bkilema dimidiaJta. This genus con only separated from 
that of JSufflossahy an examination of the oral orpuis. I have 
failed to observe more than two joints in the labial palpi ; and 
m)on this circumstance alone have I kept it separate from 
Ettfflossa* The characters ^iven by ot.-Fargeau are not 
reliable ; and the difference which he alludes to in the ncuration 
of the wings has no existence ; in both genera the neuration 
is the same. The labrum varies slightly in tlic species, lieing 
sometimes square, sometimes slightly narrowed anteriorly ; 
the males in noth genera have the posterior tibias thickened, 
being convex outwardly. The scutellum is sometimes flat, 
sometimes a little convex ; it has frequentW a fossulet at its 
posterior margin, or a depression, the sidf^ of which are 
elevated so as to Wome bitubcrculate. 

The insects belonging to this genus, Mr. Bates informs us, 
are solitary in their habits. In the second volume of the 
^ JJfaturalist on the River Amazons ’ he observes of Eulema 
surCnamensis : — This species builds its solitary nest in 
crevices of walls or trees ; but it closes up the chink with 
fragments of dried leaves and sticks cementea together^ instead 
of clay. It visits the cajd^-trees, and gathers with its hind 
legs a small quantity of the gum whimi exudes from their 
trunks ; to this it adds the other materials reqmred from the 
neighbouring bushes, and when laden flies off to its neijt.” 
The dilated posterior tibiee, fringed at the sides, and thus 
forming a basket (similar to that on the legs of the hive-bee), 
has lea to the supposition of the insects of this genua being 
social; but direct observation proves the contrary. These 
bees are furnished with two spines at the apex of the pos- 
terior tibiea, which none of the permanently social genera pos- 
sess. The genus Bombus^ which is temporarily social, has 

E ’ les similar to the genera Eulema ana Ewjlossay ana has 
the posterior tibiss expanded and fringed at the sides in 
&e same manner as those genera. Thus we have a ^adation 
in structure, as well as in habit, from Eulema to Eughssa^ 
and thence on to Bombus and the genera Melipona^ Trigona^ 
up to the genus Apis. ^ 

1. EuUma dimidiata. 

Muima St.-Faiv. Hym. U.p.l2,cJ9. 

lieu dmUiakt, Ent. Sjnt. u. p. 810. 

Cwtrji dbrnHataf Fab. Syat Piea. p. 864; Sohomb. Faun. Hor. Brit. 
QttiaiUL p, 819, 

tlSmSIeita, Party, Del. An. Art p. 161, tab. zxviii. f. 14, $. 
Hei>. CftjOQ&e : P«ra ; Bio de Janeiro; Bahia; St. Paolo; 
Chontales; Britiaii Goiana. 
jimn.diMag.N.HUt. Ser.4. Fo2. ziii. 32 
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This species varies not only in colouring but also in sise. 
The three apical segments are usually covert with ferruginous 
nubescencc ; but specimens from Bio and others from Cbontales 
have the segments clothed with pale yellowish white. In 
size it varies from 14 to 9 lines in ooih sexes. 

This insect is figured in Madame Merian^s ^Insects of 
Surinam/ plate 48. 

2. Eulema oajennensiif, 

JBulmut St«*'Fa]g« TJyDi* a. p. i4,d, 

Rfuioiatay Bt.-Farg. thtd, p. 12, $ d*. 

Hob. Cayenne ; Para ; Honduras ; Mexico. 

I have seen the type of the species named ^^Jmciaia ” by 
St.-Fargeau ; the male is a rather worn specimen : that 
describiri as ^^ccyennensia^'* is certainly the same species in 
good condition. 

3. Eulema elegans. 

JBtdema St.*Farg. Hym. ii. p. 18, $ . 

iZa&. Cayenne; Santarem; Chontales. 

I have examined St.-Farg6au’s type specimen of tliis 
species, and have seen examples from the above localities. 
The male has the face of a metallic green, with more or less 
of a coppeiy tinge ; the thorax, anteriorly, has also a metallic 
lustre, as well as the tegulss ; the posterior tibim are convex. 
The species is closely allied to E. cajennenns. 

4. Eulema terminoJkt. 

Male, Length 18 lines. Head and thorax black, the abdo- 
men obscurely roneous ; the pubescence blacl^ excepting that 
on the fifth and sixth segments of the abdomen, which is 
pale fulvous ; the apical segment pale testaceous ; the wings 
wk fuscous from the teguim to the base of the marginal ceu, 
b^ond which they are pale flavo-hyaline ; the posl^or tibiae 
wim the longituoinal excavation above terminating in an 
acute spine on each side at its apex. The spines am more 
acute than in the male of E. dimimata, 

Trhida^ 

5. Eulema eurinameneia, 

JEuima mrmammaU^ St-Fsrg. ii p, 18, 

ApU merinafMMU, Xaim. 8yst Nat L p. 081 : Druzy, Exot Ihs. iii. 

tab. zlUi. fig. 4; Do Geer, IH. p, 43, fig. 4; Fab. Bnt Syst U. p. 816. 
CMm merinammeU, Fab, Syst Pies. p. 866 : Sdiomb. Faim. Flor. 
l^t Gnii^ p. m 

Suatmaeunfumenm^ Weatw. Nat Libr. xxxriii. p. 261, pi. ziz. fig. 1 ; 
Humb. et B<mp, p. xriL fig. 12. 

Haib. Surinam ; Para ; Bio de Janeiro ; Columbia ; British 
Guiana; Mexico. 
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6 . Evhma faUax. 

Edma faUax^ Smith, Cat Hym. Ids. Apida^ ii. p. 881, cT* 

Bab. Para. 

This species is very closely allied to Burinamensis^'* of 
which it may possibly be a variety. It has, however, no 
yellow markings on the face, as in the male of that species, 
which has a narrow longitudinal line down the middle of the 
clypeus, two spots at its anterior margin, and usually a minute 
spot on each side about the middle of its margin ; there is also 
a spot on the face opposite the insertion of the antennm : the 
male of E.faUax has the face, the thorax anteriorly, and the 
tegulm bright green, and the aodomen is entirely clothed with 
fuTvo-ochraceous pubescence; in surtnamensis^^ the basal 
segment is coverea with black pubescence. 


Genus Euglossa, Latr. 

Generic CharacterB. 

The maxillary palpi two-jointed, the basal joint hidden in 
a cavity : the second spindle-shaped, with a long bristle at its 
apex. The labial palpi four-jointed ; the two basal joints 
elongate, the third and fourth minute, attached to the second 
joint near its apex. The labrum guadrate, with the anterior 
angles rounded. The mandibles tridcntate. Wings and legs 
as in the genus Eulema. The body in some species entirely 
naked. 


1. Eughsaa cordata. 

EugUma ewrdde, Latar. Hist Nat. Omt. et Ins. iii. p. 864 ; Fabr. %st 
Pies. p. 863; St-Farg. Hym. ii. p. 9,d $ ; Senomb. Faun. Hor. 
Blit duiana, p. 602. 

Apw eordbta, lo^. Syst Nat i. p. 056. 

(Umidktm viride, Party, DeL An. Art. p. 149, tab. xxviii. fig. 9. 

Sugh$m mmlie, Westw. Nat Libr. xxxiiii. p. 262, pL xix. fig. 2 (1840). 

Hcb. Cayenne; Santarem; Para; Ega; Catagallo; Jamaica; 
Mexico. 

Baring examined a vexy large number of examples, I have 
come to'tne conclusion that it is a speoies that runs into great 
variely of coloration, the majority being of a vivid green ; 
others have a golden lustre ; th^ others are Uue, or blue 
with shades of pur^ ; some have the head and thorax blue, 
with the abdomen purple; the most beautiful variely is 
that with the head and thorax piu^le, and the abdomen bril*- 
liant carmine : these and other mixtures of coloration occur. 
E* analiB of Westwood is a beautiful variety : the head and 

82 » 
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thorax bine, clTpens at the sides, the labram. and mandibles 
white ; thorax green beneath ; abdomen purple, terminal seg- 
ments golden green. 

2. Eugloaaa pUiventria. 

EugUnaa piUvmtri», QuSr. Icon. Rdgne Anim. p. 468, S $ . 

Hob. Faia; West Indies. 


3. Eugloaaa ignita. 

Male, Length 6^ lines. Head and thorax green^ the abdo- 
men green, with more or less of a bright carmine lustre. 
Labram, mandibles, and the scape in front white ; the flagellum 
of the antennsB, except the two basal joints, fulvous beneath ; 
the clypeus with a central longitudinal carina ; the labrum 
has a central carina and one on each side, which emanates 
from a small tubercle near the base ; the cheeks have a pale 
pubescence, as has also the thorax beneath, the sides and in 
front above, as well as the anterior and intermediate tarsi ; 
the scutellum with a deep central depression ; the posterior 
tibiffi and tarsi of a brilliant coppery lustre ; we thorax and 
abdomen closely and finely punctured, the latter of a brilliant 
coppery lustre Mneath ; the wings subhyaline. 

Hah, Jamaica. 

The most highly coloured specimen is described ; others 
have the abdomen green, with a faint coppery tinge towards 
the apex : intermedmte states of coloration also occur. 

*4. Eugloaaa decorata. 

Female. Length 5^ lines. Head and thorax green, legs and 
abdomen ferrugmous. Head strongly and doeely punctured ; 
the clypeus wi A a central and two wteral bngitudinal carinee ; 
the labrum and mandibles yeUowish white, the latto: with 
their margins and apex rufo-piceous ; the ontennss ferruginous, 
with the nagellum dusky above ; beneath, thinly clothra with 
hoary pube^nce ; the vertex with a little erect fulvous pu- 
besc^ce. Thorax closely and findy punctured above, and 
clothed with fulvous pubescence, bmeath it is hoary; tire 
scuteUum, tegnln, and nervures of the wings ferruginous; 
the latter flavo-hyaline and iridescent ; the basal joint of &e 
tarsi and inatgins of the posterior tibue dark purpte ; the leM 
have a thin pale pubescence. Abdomen ferruginous at the 
base, becoming d«k fuscous at the apex ; the foturth and 
fifth segments have their ^ical margins fasciated with white 
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pubescenoo ; ^6 ferrugmous beneath, the segments fringed 
with white pubescence. 

Hob. St. Paulo (Brazil). 

5. Eugloaaa BruUei. 

Buffloisa Bndki, St*Farg. HjnL ii. p. 10, $ . 

JIab. St. Paulo (Amazon). 

Tlie male has not been described : it is of the same colour 
as the female. The only example I hare seen has the tliorax 
tinged with green anteriorly ; tne tegulss are also green, as is 
also the upper margin of the posterior tibiaa j the anterior tarsi 
hare the usual pubescent fringe on their inner margin ; the 
face has no pale markings. 

6. Euglossa smaragdina. 

Ceniris smaragdina, Periy, DeL An. Art. p. 150, tab. zrriiL fig. IS, . 

Hob. Minas Geraes. 

This species is described as having the head, prothorax, 
and abdomen at the base of a golden emerala-green, the 
posterior tibim ferruginous and much thickened. 


jT. Euglossa pulchra* 

Euglossa pukhraf Smith, Oat. Hym. Ins. Apid<Sy ii. p, 881, $ • 

H(A. St. Paulo (Amazon) ; Tapajos. 

The male of this species exactly resembles the female in 
colour ; it was taken by Mr. II. W. Bates. Its head is bright 
golden ^en, the clypeus tinged with coppery lustre, the 
uiorax, legs, and two basal segments of tlie t^omen pu^le- 
black, tlie wings subhyaline, the third and four following 
segments of the abdomen golaen green. 

8. Euglossa violacea* 

Hist Nat Ins* iii. p. 405,$. 

Hob. Brazil. 

9 . Euglossa oosrulescem. 

Eughssaessruiesosnsf St-Fatg. Hjm. ii p« ll,^;. 

Hab. Mexico. 

This spmes has been received from Mexico : St.-Fargeaa 
only desmbes the male, and did not know the locality of the 
species^ It varies in colour : males, which I have seen, are 
in some instances green with the abdomen purple, others en« 
tirely green with violet-coloured legs; the thorax is thinly 
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covered anteriorly with fnlvous pubescence. The female, of 
which sex I have only seen a single example, has the face 
dark blue, the vertex uiack ; the efypens with a longitudinal 
sharp Carina ; the thorax black above, with an obscure purple 
tint on the scutellnm, the legs ol»curc purple ; the abdomen 
has the first and second segments obscurely purple, the follow- 
ing segments green and covered with short pale fulvous pu- 
bescence, the pubescence extends up the sid^ of the second 
segment. 

10. Eitgloasa nigrtta. 

Etifficwtt nigrita, 8t-Farg. Hym. ii. p. 14, $ . 

Buglowa tmalu, St-Faip;. Ilym. iL p. 14, nec Westw. (1841). 

Hob. Cayenne; Para; Santarem; Rio Janeiro. 

The female is totally black ; the male has tlie apex of thu 
abdomen covered with ferruginous or fulvous hair. 

11. Evgloaaa SomantUt. 

Eugtma SonumdH, Ga4r. Icon. Big. Anim. p. 468, g . 

Hob. Para; Santarem. 

The female is coloured like the male, having the h^ and 
abdomen golden-green, the thorax and legs purple-black. 


LXII . — On two am^ently new Speeiee ^Oobius from 
Norway. By Robebt Collett, of ChristiBnia. 

Oobiua oreOf n. sp. 

D.6jll. A. 10. V.6. P.18. C.8118|8. L. lat. 28. 

Body much compressed, the neatest depth bmng more than 
half of the length of the head, which is contained thrice and one 
half in the total (widiout caudal). Head depi^essed, broader 
than high ; snout shorter than the eye ; lower law prmecting 
beyond the npper. Eyes large, very dose togemer, and^artly 
directed upwards, the diameter oi tne orbits being nearly four 
tenths of the length of the head. Head and throat scaldess, 
the scales of the body large. Anal papilla ihdistmet. The 
fins elongated ; the orinn of the anterior dorsal is in the ver- 
tical firom the root of we pectoral. The interspace between 
the two dorsal fins is equal to the length of the ^e ; the first 
and second spine of the anterior dorsal produced into nla&MDts ; 
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both dorsals much higher than the body ; the last nws of the 
posterior dorsal do not extend to the root of the cauclaL The 
pectoral and ventral fins reach equall v far backwards to the 
vent. The ventral fins have the basal membrane apparently 
not developed. Body uniform greyish, with numberless brown 
points, darker between the anal and posterior dorsal and at the 
root of the caudal ; the fins dark brownish grev, an indistinct 
whitish band at the outer half of the posterior dorsal, 

A single specimen was brought up in a dredge by Professor 
Sars, jun., at Espevar. in the mouth of the Haraangerfiord 
(59® from a deptn of 80-100 fathoms, in July 1873, 
Total length 32 millims,, to the root of the caudal 26, length 
of the head 7^, depth of the body 4]^. 

Oobtus scorpiotdesy n. sp, 

D,6|9. A,8. V.6. P.20(18). 0,6 | 12 16. L. Iat28. 

Body compressed, its d^th is contained six times in the 
total (without caudal). Head depressed, broader than high; 
snout shorter than the eye ; lower jaw projecting beyond the 
upper. The length of tne head is contained thrice and one 
Aird in the total. Eyes large, close together, the diameter of 
the orbits being nearly four tenths of the length of the head. 
Head and throat scaleless ; the scales of the body large, de- 
ciduous. Teeth in the outer series enlarged. The dorsal fins 
higher than the body ; the last rays of the posterior do not 
extend to the root of the caudal ; the interspace between the 
dorsals is equal to the length of the eye. The ventral fins 
have the basal membrane little or not developed. Body with 
four or five blackish brown cross bands, two extending from 
the anterior dorsal to the belly, one from the posterior dorsal 
to the lateral line, the fourtn behind the last mentioned fin, 
and the fifth (less conspicuous) at the root of the caudal. 
Belly yellowish ; head with three or four blackish spots or 
cross bands ; fins blackish, the posterior dorsal with indistinct 
ban^. 

Two specimens were brought up in the dred^ by Professor 
Sars, jun,, 1872 and 1873, m the frords of Hamanger and 
Stavanj^ (69® 36^^, from a depth of 20-60 fathoms. Length 
of the mat 37 millims., to the root of the caudal 30, len^ of 
the head 9, depth of the body 6i ; length of the second 28. 

Christiania, May 10, 1874 
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X^Xin . — On o new B^p«ou» tf Magaooda, By B. BoITDLBH 
Shabps, F.L.B., F.Z.S., &e., Srator Awdstant, Zoological 
Department, British Musentn. 

The Museum is indebt^ to Dr. Sharpey, F.B.S., for a apeci* 
men of a Mcgapode which was shot by Hen^ David Coopen 
Esq., on the island of Trmkut, in the Kicobar group. 1 
propose to call it 

Megapodim trinJaamiMf sp. n. 

Above olive-brown, many of the feathers rather inclining 
to clearer and more rufous brown on their margins ; wings 
uniform with back externally, the inner webs of coverts and 
quills deep brown, tlic primaries vciy pale fulvous brown on 
their outer webs j tail uniform with back ; crown of head 
light bay ,* lores, chocks, and region of the eye bare ; car- 
coverts, throat, sides of neck, and hinder part of latter forming 
a collar pale creamy fulvous ; under simace of body rather 
lighter oFive-lnHiwn than the back, gieyisli on the abdomen, 
thighs, and under tail-coverts ; under wing-coverts olive- 
brown like the breasL except we gmter series, which arc 

S ish like the inner lining of the wing. Total length 15*5 
Bs, culmen 1*1, wing 9*7, tml 3*5, tarsus 2*45. 

Hob. Trinkut luand, Nicobars. 

This new species is closely allied to M. nicobariennSf as 
might have b^n expected : but on examining the excellent 
account of the latter bird lately published ny Mr. Hume 
Stray f'eathers,’ ii. p. 276), it is evident that the Trinkut 
bird is distinct. It has none of the ** French-grey” tinge on 
the throat and sides of nedL but, on the contrary, has these 
parts a pale fulvous colour, forming a collar round the hind 
neck. 


XiXlY . — On the Skdeton of the New-Zealand Pike Whakf 
BaUenoptera Huttoni (Physalus antaroticus, Hutton). By 
Dr. J. E. Gbat, F.B.S. Ac. 

[Plate XVni.] 

The skeleton of the whale of which Professor Huttou's account 
and figure are given in the ' Annals ’ fonts, p. 816, Pi. XYI. a), 
fixnn Otago Head, has arrived at the British Museum. It is in 
a very pmect state and beautiful condition, wanting only <me 
ear-bone, which Pn^eBSor Hatton says he wUi send at the 
next opportunity. 
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It proves to be a spedea of the Pike Whale {Bciamopterd), 
the Australian iwreaentatiTe of the Pike Whale of Northern 
Entope, hat perf^tlj distinct from it, and ^babljr amaller 
than the European species : for though the skeleton is that of 

% s * .a 1* .a . • _ j ^ ^ ai 


Bcapula are imperfectly develojied. It diffcjrs from tne Euro- 
pean species in the larger size of the head, the fewer vertebra, 
and the longer fingers compared with the length of the fore- 
arm. 

Professor Hatton gave the name of Phyaalua antarcticua, 


Qn,^, to this species, thereby intending tlie Balcetumtera ant- 
arctioa mentioned bv me in the ' Zoology of the Erebus and 
Terror,’ p. 61, and founded on some yellowiBh-white Finncr- 
baleen import^ from New Zealand. But this baleen must come 
from a very much lar^r sijccies of true Finner : for it is much 
broader compared witn its length. The New-Zealand Finner 
is not to be confounded with the BaloanapUra antarctica^ 
Van Beneden (Ostdog. C6t. p. 234), which name he gave 
to the gigantic Sihbaldtua antarcticua described by Bur- 
meister from Buenos Ayres (Proc. Zool. Soc. 1865, p. 713, 
fim. 1 & 2 ; Gray, Cat. Seals and Whales, p. 381, fig. 87), 
wnich Malm has named Phyaalua antarcticua. The bladebone 
of this species is 6 feet broim and 3 feet high. The bladebone 
of the Otago Pike Whale is only 15 inches broad and 9 inches 
high; and it differs from that fimued by Burmeistcr not 
omy in size, but in the glenoid being much more oblong, 
and in the shape and dirwtion of the coracoid and glenoid 
processes. 

It is necessary to refer this species to the genus BaJIxmoptera 
and give it a new specific name, as Balccnoptera antarctioa is 
alieimy used ^ Van Beneden. I therefore propose to call it 
Bakeno^era Huttoni. 

The genus Baleanoptera may be divided into two sections, 
thus I — 


* Balsnoftera. Vertebm fifly; cervical vertebrse some- 
times ankylosed, with the neural canal broad, trigonal ; 
fingers scarcely the length of the foteaim-We. B. 
roatrcUa : northern seas. 

** DaCTTL^a. Vdrtebrsa forty-eight; cervical vertebras 
quite free, with the neural can^ broad, oblong low ; 
imgers the length of the forearm-bone. B. (Z>.) SvMoni : 
Antarctic seas. 
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Bahsnopiera HuUoni. 

Dorsal fin ercct| compressed, about two thirds the entire 
length from the nose. Skull about one fourth the entire 
length. Baleen elongate, triangular, much longer than broad. 
Vertebrm forty-eight ; neural canal of cervical vertebrsB broad 
and low, transverse; ribs 11 . 11, fiirst simple-headed. Pectoral 
fin moderate, the middle finger as long as the forearm-bone. 

PhyaahiB antarcticuB^ Huttoiii Ann. k Ma^ Nat. Hist. 1874, adii p. 816, 
t. xvi A (not Gray, ‘ Voy, Erebus and Terror’). 

Hah. Southern New Zealand, Otago Head. 

The skull is elongat^ 46 inches long, 50 inches over the 
curve, and 22 inches wiae in front of the orbits. The back 
of the brain-cavity slopes forwards from the ^foramen magnum 
nearly to the nasal bones. The beak is 32 inches long from 
the b^k edge of the nasal bones, slightly arched, and grMually 
tapers from the front of the orbit to the tip ; the sides of the 
maxillary bones are nearly straight or very slightly concave. 
The intermaxillaries arc narrow, rather broader in the middle 
of their length, fiat on the front part, and concave on the aides 
of the blower. 

The skull greatly resembles that of Balamoptera rootra^ 
especially in the form of the intermaxillaries and the concavity 
at the hmder part of them. 

The nasal bones solid ; the pair above el<mgate, trianc 
nearly twice as long as broad, &t at top behind, and sbmving 
off on each side in front, leaving an an^olar keeled (^ntru 
ridge, which is square at the top, broaoer below, 4^ inches 
loi^ and 34 inches wide. 

The lower jaw is strong, curved, 44 inches long, and haa 
a distinct conical tapering coronoid process. 

The palatine bones at the end of the underside of the uppar 
jaw are oblong, four-sided, longer than broad; they are 
truncated, but rounded on the outer side of the front edge, 
and united by a straight median suture ; they are attached by 
a large broad laminar suture to the pteiygoid bones behina. 
These bones are mneh larger and laoeAer than those of the 
Borqualdu Oap^ Cuvier, Foss.^ v. p. 370, t, xxvi. fig. 8 5; 
and they are much broader and larger than those of Baloef^tora 
BMegmi figured by Yan Bened^, ^Ostdogr. Cdtacds,^ t xir. 
fig. 2. 

The palatine bones are generally laige in the Mystioetes, 
and the pterygoid bones are verysmaUand widely separate; 
but in the iNew-Zealand Pike Whale they are Unger than 
usual. The development of the palatine liones is one of the 
characters which separate the whalebone**whales from the 
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toothed Cetacea (Denticetes). In the j^rpoise the palatines 
merely form a band between the maxillm and the pterygoid 
bones ; but they vaiy in size in the different genera^ being 
larger in some, as PlcUaniata ; they are very small, and the 
pterygoids large in Hyperoodon (Cuvier, Oss. Foss. v. t. xxiv. 
fig* 19,5^& A) ; and they are large in Catodon (Cuvier, Oss. 
Foss. V. t. xxiv. fig. 1, w & n), where they approach nearer to 
the shape of those of the whalebone-whales. 

One (the left) ear-bone is attached to the skull, and appears 
to differ from the ear-bones of Bakenoptera roatrata figured in 
the ‘Catalogue of Seals and Whales m the British Museum,’ 
p. 191, fig. 66, in being shorter; but it cannot well be seen, 
as I do not wish to detach it from the skull. 

The baleen is elongate, triangular, longer than broad at the 
base — when diy, hom-coloured, blackish on the straight edge, 
whitish on the inner hairy margin and at the tips. A blade is 
15 inches long, and 2 inches wide at the base ; but there are 
some rather larger. 

The vertebras are 48 — cervical 7, dorsal 12 (with eleven 
pairs of ribs), lumbar 13 (with lateral processes, without any 
perforation at the base), caudal 16 (with only rudimentaiy 
lateral ‘processes or none, and a perforation at base). There 
are seven chevron bones ; but it is not quite certain that they 
are perfect. 

Bibs eleven pairs. The first rib with a single head, and a 
broad sternal end ; the other ribs slender, curved, all similar. 

The cervical vortebrse are seven, all nree. The atlas with 
a blunt broad process on cacli side ; the axis thicker, with a 
keeled, wide, nood-like process above, the lateral processes 
abbreviated, leaving a broad rounded notch, most probably 
elongate when complete. The second, third, fourth, and fiftn 
cervical vertebraa have a process from each lower side of the 
body. The processes of tne second, third, and fourth are com- 
pressed, rather dilated at the ends, and rather produced at the 

S mai^ins of the end ; those of the fifth are cylindrical, 

’ swoUen at the ends : and there arc only rudimentary ones 
on the sixth and seventn. The bodies of the vertebras are 
oblong, four-sided, broader than high. The neural canals 
oblong, transverse : of the axis smaller, more rounded t of the 
other cervical verteorm wider and lower, nearly as broad as the 
bodies of the vertebrae, and in this respect very different from 
the canal of the fifth cervical vertebra of B. roatrata^ figured in 
the ‘Catalogue of Beale and Whales in the British Museum,’ 
fig. 61. 

The sternum broad and expanded in front, and with a 
short stem behind; tlie front edge rounded, with a slight 
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notoll in the middlej and idth rounded ends. The atomnm ia 
6^ inches broad, 5 inches long; the hinder part thick, cylin> 
dncal, about 2t inches longj reiy difibrent from that ot 
Balcmcptera roatrata firarea in the ^Catalogue of Seals and 
Whales in the British Musetun,’ p. 11^ fig. 12, c, more like the 
sternum of Bakenoptera muaeutua, van Beneden (Ostdon. 
Cdt. t. zii. fig. 14) ; but the np^ part is more expanded, we 
central notch rudimentaiy, and the stem longer and more 
slender. 

The 08 hyoides is 8^ inches wide and 3 inches long, dilated 
in the middle, with a notch in the front edge somewhat as in 
Balcsnoptera roatrata (Ostdogr. Cdt. t. xii. fig. 4), but more 
dilated in the middle, and with a process on each side of the 
notch, to which is attached a flattened bone. M. van Beneden 
does not figure anj process^ to the os hjoides of any of his 
species in the ‘ Ostoographie ’ similar to those found in the 
SKeleton from Otago. 

The scapula broad and low, the upper edge being about 
one third of a circle, with well developed acromion and coracoid 
processes. The glenoid cavity large, oblong ; the coracoid 
blunt: the acromion process commg from a ri<^ which 
extend up the upper margin, elongate and broad. The width 
15 inches, the height 9 inches; the glenoid cavity 44 ly 
2| inches. The scapula is rather broader and lower, and has 
a smaller acromion process than that of B, roatrata figured by 
Van Beneden (Ostdogr. Cdt. t. xii. 6). 

The bones of the fore fin are 28 inches long ; the humerus 
6 inches, the ulna and radius 10 inches, the longest finger 
10 inches. The first finger with three bony joints and one 
cartilaginous one, the second with seven, the third (longest) 
with eight, the fourth with four jmnts. 

There were sent with the skeleton a pair of ear-bones of 
another Finner ; but they cannot belong to thu skeleton, as 
the skull has the left one attached, and Professor Hatton in- 
forms me that one was unfortunately left bdiind, but it is on 
its wi^ to the Museum. The pair of ear-bones sent are veiv 
like those of MMumtera novohaelandicBf ‘Catalogne of Sealii 
and Whales,’ p. 128, fig. 20. 


EXPLANATION OF PLATE XVIUI 


Fia. 1. Nasal bone. 

” 2. Cervical vertabrw. 
8. Oshjroides. 


Fm. 4. Stenoin. 

Fu, 6 . Soapnla. 

Ff, 8. Ana- and fiiiger>boass. 
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LXV . — Descriptions of new Lizards from Persia and 
Baluchistdn. By W. T. Blakfohd, F.Z.S. 

Lacertiha. 

Family Agamidg. 

1. Btellio liratus, 

3, supra fbscus, nigrosoonte fcransversim fasciatus, a valdo affini 8, 
mdanura squamis supracaudalibus caudiB basin versus baud cari- 
natis, plica nuobali prassento ot forsan squamis cariuatis ad mo> 
dium dorsum majonbus distiuguendus. A Btellio nu 2 )to diffort 
squamarum carinis, ad medium dorsum in linoia paralldis dispo* 
flitis, ad latera postice divergentibus, ipsis squamis dorsalibus 
utrinquo gradatim diminuentibus, et colli lateribus vix spinosia. 

Hob, in Gedrosia (Baluchistin) baud procul a litore. 

Only a single specimen captured, measuring 4 inches from 
snout to anus. Scales round the middle of the body 120 to 
130. 

2. Stellio microlepis. 

8. caueasico afflnia sed squamis, pnesortim in medio dorso, inter 
humcroB, minoribus, ot coloribus magis fuscis distinguendus: 
squamsB circum medium corpus plus quam 200, cum in 8. caucasico 
150-160 duntaxat numerantur. 

Hob, in montibus Persim meridionalis. 

Numerous specimens were obtained. 

Family Oeckotidg. 

8. Qymnodach/lus brevipes, 

0, afflnis Gymnodactylia gtclcoidi^ caapio^ IcachhmsiqxLQi dorso tu- 
berculis parvis tri^uetiis, In 10 scries longitudinales dispositis 
omato ; cauda verticillata, annuHs singulis tuberculis tribus cari- 
natii longiuBculis utrinque amatis, subtus soutis ma^oribus (non* 
nuUis divisis) induta: squamis vontralibus in serie transvorsa 
eironm 22; poris inguinalibus 4, fsmoralibus nuUis^ membris 
digitiaqus brevibus ; pede antetiore vix ante ooulum, posteriore 
humerum attingente. 

Bab, in Gedrosia (Baluchistin). 

Distinguished from allied species by its much shorter limbs 
and feet| and especially by its short toes. 

4. Oymnodactylus hsterooercus, 

0. depressns, oapite gpmulis majusculis supeme teoto; dono tu* 
berculis oarinims tnquetris, in series 12 lo^tudinales dispositis 
omato ; oauda supeme verticillata, annulis singulis tuberculis 



454 


Mr. W. T. Bla&ford on new Lutarde 


tribal nugoribus atrinque ad latos instruotia, enbtue equamieparvu 
imbrieatia earinaiis mucronaiie induta ; cruribus supra tabercolis 
majoribus omatis, subtus aquamis parvis imbricatis oaritiatis 
tectis. 

Hob. ad Hamaddn in Persia occidentali {Doria). 

The only two specimens of this species which I have seen 
belong to the Turin Museum, ana were brought b^ the 
Marquis Giacomo Doria from Hamaddn. The keeled imbri- 
cate scales beneath the tail and legs serve to distinguish it 
from all allied forms. 

BuiJOPUS, gen. nov. (vcl subg. ChymnodacstyU). 

Oenus inter Gymnodactylum et Stenodactyhm fore medium^ oum 
illo digitis aa latera baud denticulato-flmbriatis, cum hoc scutellis 
InfrodigitalibuB verrucosis concordat. 

5. Bunopm tvierculatm. 

B. griseus, fbsco maculatus atquo transfasoiatus, tuberculis dorsali- 
buB oonfertis triquetris, meatum auditorium magnitudine fere 
mquontibus omatus; jporis inguinalibus circa 7 prs^tus, scutellis 
post et inter nares viz majoribus, supralabiolibus ; cauda 
annulata, annulis tuberculatis. 

I/ab. in Gedrosia Persiaque meridionali frequens. 

A Oymnodact^hw with the transverse scutclla benea^tli the 
toes studded with tubercles, as in Stenodaciylua, It, however, 
wants the fringes to the toes, which are characteristic of the 
latter genus, and is evidentlj more nearly allied to the former. 
It inhabits houses. 


6 , Prieturua rupeetrie, 

P. parvus, dorso squamis ssqualibus induto, sine orista ; oauda oom- 
prossa, supm (baud infra) oristata; pnpiUa rotunda. A P^ Jlatfir 
punctata^ Bupp«, differt dorso non cristato, cruribus longioribus, 
•cutis infralabiaUbus 3, neo 6. 

JSai. in rupibus insulsB Eharg vel Karrack in sinu Persico, 
etiom baud procul a Maskat in Bttore Arabico frequens. 

A small species ; an adult is only 1*9 inch long, 
Cbbamopacjttlus, gen. nov. 

Digiti ad latera fimbriati, subtus squamis parvis imbxioatis in series 
obliquas ordinatis obtecti; caput oorpusque squamis parndis 
undique induta ; crura longiuscula | palpebra infbrior nulla. 

7. Oeramodactylue Dorice. 

0. squainis capitis, corporis atque oaudb omnibus, supra subtusque, 
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parris, fero aDqualibiu; cauda oorpore brevioro; oapite inagno, 
parum dopresso, 6oiiliB magnis, pupilla vorticali, meatu auditorio 
paryo ; pode antoriore fere femur, postorioro axillam attingonto ; 
poria inguinalibua duobua dieiaudbua : supeme fulvus, albo oon- 
lertim maoulatus. 

JIah, baud procul a Bandar Abbas juxta litus sinus Pcrsici 
(Boria), 

A single specimen was obtained near Bandar Abbas by the 
Marquis Giacomo Doria, who informs me tliat it was found on 
the sand of a torrent-bed. This specimen belongs to the 
Turin Museum ; and I am indebted to the kindness of Count 
Salvadori for the loan of it and of Oymnodactylus Jieterocercm 
for description. 

A somewhat similar arrangement of imbricate scales beneath 
the toes is found in the West-African Stenodactyliis caudi’~ 
cinctusy C. Uum. This is a vcjt different form, having 
affinities to Eubk^hartis. It is tne type of Psilod^ylus, 
Gray. 

Agamuba, gen. nov. 

Genoa novum Qeckotidarum propter aquamas digitoeque ad Gh/mno^ 
dactylim aocedens, dorao tuberculato, palpobris inferioribus nul- 
lis, pupilla vorticali, deniibus numorosis ODqualibusquo, lingua 
antioe brevissime fisaa ; sod membris elongatis, oauda aubcylindrica, 
valde dexibili, nunquam regenita, Agamat simile. 

8. Agamura crwralts. 

A, grisea ftisoo tranaversim faaoiata ; dorao granulate, granulia vix 
convexia tuberculisquo m^oribus frequontibua inatructo ; membris 
elongatis, pedo poaieriore oculum attingonte, hand tuberculatis, 
nisf interdum supra femur ; oapite brevi, alto, aupralabialibus 
otrinque 12-14, moatu auditorio mediocri ; cauda verticillata in« 
ermi, subtua aerie unica acutorum polygonalium majorum in- 
structa ; porta inguinalibus in maribus duobus. 

JEToi. inter lapides in Gedrosia hand f^quens. 

This is a remarkable form allied to Spatalura Carterif Gray, 
and forming with it a distinot subfamily of Geckoes, distin- 
goiahed hy their vexy different tail, which is very flexible and • 
apparently never reproduced. In Spatalura the tail is com-* 
prised and fringed above and below. 

A second species of Aaamura is Oymnodactylus persious, C. 
Dum., very closely alliea to A. cruraUsj but mstinguished by 
having ratnef shorter limbs, smaller ear-orifice, the upper part 
of the thigh and front of the tarsus tubercolate, and the rostral 
shield vertioally divided. 
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LXVI. — Jfew Oiservatums on Eozoon canadenso. 

Bjr William B. Oabpenteb, M.D., LL.D., F.E.S. 

[Plate XIX.] 

It may be thought that Mr. Carter would have best consulted^ 
not only the interests of science, but his own reputation, by 
abstainmg from any farther attempts to disprove the Forami- 
nifcral nature of Bozoon, until he had either acquainted him- 
self with the careful descriptions and fac-simile^’ i^resenta- 
tions of its structure given by Dr, Dawson. Prof. T. Rupert 
Jones, and myself*, or had satisfied himselt, by an examina- 
tion of the specimens which I expressed my readiness to show 
him, of the fallaciousness of my interjiretation. But 1 make 
no complaint of his having chosen the opposite course, since 
his adaption of it has led me to a careful re-examination of 
the whole subject, with the result of not only removing a dif- 
ficulty 1 had myself felt, and of thus strengthening my own con- 
viction, but of enabling me (as 1 anticipate) to cany that 
conviction to the mind m every competent judge, who has not 
so completely made up his mind to a foregone conclusion as 
to be unable to appreciate the force of the new evidence I 
have now to produce. 

I shall first dispose of the objection which Mr. Carter ad- 
duces as yhlal to the Foraminiferal doctrine, viz. that the 
supposed nummuline tubuli frequently lie paralhl to the 
chamber-walls, instead of jjeqmicKcular to them — a character 
whicli, says Mr. Carter, ” is utterly incompatible with Fora- 
miniferal structure.” This dichm^ when translated from 
Cartereae (p. 278) into English, merely means that it is 
incompatible with Mr, Carter'o notions of Foraminiferal 
structure ; to which, as I have already had occaoion to abowi 
Nature refuses to bind herself. I fully admit the fact as he 
states it, and now find a j^rfeotly simple explanation of it in 
the structure of those very NummuUiBg which Mr. Carter knows 
so well. In the lower or lamellar ” portion of the Canadian 
Eqzoohj the nummuline tabulation (wliere preserved) always 

S resents — so far aa my experience extends — ^its normal peipen^ 
iculari^ to the sunace of the diambers; as shown in 
PL XDl. figs. 1, 2. The arrangement referred to by 1&. 
Carter presents itself only in that wper or aoervuliiie r por- 
tion, in which, as in many recent Foraminifera, iko diamW-^ 

a The oonstmeted ” figure which 1 iatroduoad Ibr mm coavsnieoas 
of referancs, was built-up (as eveiy one of my oonstmeted ^ figutst baa 
been) item parts which were sepmtely described and figured ten ysaia 
ago from the actual spedmen^ for the sake of showing Ina rrMcms be- 
tween them,-^ method used by every PaUeontologist. 
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lets are irregularlj piled one on the other (see p. 281, fig. 1) ; 
and the paralklumt of the tubuli to the walls of the chamber- 
lets they adioin, simply arises from the fact that they are 
pasaing-by these, in mat perpendicular course from the cham^ 
oerleta in which they originate^ towards the external surface^ 
which Mr* Carter himself recognizes as pcrfecily normal. 
This is shown in the subjoined figure (a) traced from a trans- 
parent action in my positession — the precise counterpart to 
%t (A) being shown in those Nummulites which have the alar 


Pig. 1. 



Parallel tabulation in acervuline Parallel tabulation of Nummxdites 
portion of Eosoon eamdsnae, Usvigaia^ ehowing the courae of 

lowing the course of the tu- the tubuli between the alar pro- 

buli between the irregularly- longations of successive whorls, 
piled chamberleta. After D^Archiac and Haime. 

prolongations’* of successive whorls prolonged over those 
which preceded them, so as to be piled one upon another, often 
dividing themselves into irreralar chambenets. For when 
these are laid open by vertical section, it continuallr happens 
that the tubuli coming off vertically from the cham^rs of an 
inferior plane, lie paroUel to the sides of the chambers of the 
plane above uem ; so that, if the chambers and tubuli were 
infiltrated with seroentine, and the calcareous skeleton were 
removed by acid, the appwanoe presented wotild be exactly 
that fimrea Messrs* King and Bowney, which Mr. Carter, 
wrfti aul the weight of his authority, pronounces to be uHorly 
incompatible with Foraminiferal structure.” — That I have not 
evolved this parallelism out of my own consciousness, will be 
manifest to any one who may take the trouble to reier to the 
admirable plates of Nummnline structure given by MM. 
D’ Ardiiao and Haime in their ^ Animaux Fossiles du Groupe 
Nummulitiqne de Tlnde*’ For it is distinctly seen in 
one of their Ihtn vertical sections of those species in which 
the alar prolongations ” are coi^icuona — as N. intermedia^ 
Ann,dkMag.]N.n%sL Ser.4, Volidn. S3 
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pi. lii. fig. 4, Cj K aarannemis^ pi. iii. fig. 7, N. 
pi. iv. fig. 1, a, ana N. dttusa^ pi. ri. fig. 13, c.— the figure 
given above being co])ied from a portion of the third of tnoae 
just cited, that 1 may not be charged with having con- 
structed ” it. 

Thus, so far from Mr. Carter’s case of utter incompatilnltty 
proving fatal to the Forarainiferal doctrine of Eozoon^ a com- 

S arisen of the actual specimens ” (his own test) gives to that 
octrinc the additional 8up]>ort of a very striking conformity, 
Speaking for once in CartereMj I might say that Mr. Carter 
has fouitd a marc’s nest.” 

Proft'saors King and Rownev, also, in their anxiety to j)ut me 
in the wrong as regards the Foraminlferal relations oi Eozoon, 
have only betrayed their own ignorance of Foraminiferal 
structure, to a degree that must (I should think) shock even 
their ally Mr. Carter. We have shown,’' they say (p. 393), 
that the relative position of two BuperT>osed acicular layers 
(an upper and an under ^ nummuline wall ’), and the admitted 
fact of their component aciculae often passing continuously and 
without interruption from one ^ chamber-cast ’ to another, to 
the exclusion of the ^ intermediate skeleton,’ are totally in^ 
compatible with the idea of the said ^nummuline layers’ 
havmg resulted from pseudopodial tabulation.” Now, nutting 
aside first part of this statement, which betrays tne con- 
fusion existing in the minds of its writers between the true 
nummuline layer,” as described by me from transparent 
sections, and the acicular layers ” of decalcified specimens, 
which mny or may not represent it (see p. 461), — ^what must 
be said by Mr. Carter of the second? For Ae, of course, 
knows perfectly well that in the superposed whorls of iVitmiwtt- 
litesyfUA described by me in 1849, and in the superposed layers 
of Orbitoidesy as described by him- ♦ 

self in 1861, the pseudopodial tu- 
bulation normally passes on con- 
tinuously and without interruption 
from one chamber to another, to 
the exclusion of the intermediate 
skeleton.’ ” This is represented 
alike in my original figur^ of the 
Nummuline tabulation ” (Quart 
Joum. of Geol. Society, I860), 
in every one of D’Archiac ana 
Haime’s vertical sections of Num- 
muUtes, and in Mr. Carter’s own 
sections of OrUtoides^ of which one 
is here reproduced. 


Fig. 3. 



Vdrfieal Seefiou of eo- 
Ittimii of OrMmdm 
ditpanm; 1, eolamn 
of chambers r 2, ver* 
ticaltubulic^thetest; 
8,4,tubesofiutarQoi»- 
munioalioii betwsaa 
the ettamhera-^AIber 
Carter. 
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It waft douhtlcftft the apparent force of the argument 
whoftc fallacy I have thus demonstrated, which led Prof. 
Max Schultze, after reading the paper of Professors King 
and Rowney, to write to Mr. Barker that it had made 
a very great impression ” on him, and that with respect to 
the ‘proper wall’ of Carpenter” he waa “entirely of their 
minion.’^ I liave no reason to believe that Prof. Max 
ochultze ever did see the “ proper nummuUne wall,” such as 
I shall presently describe and figure it; Profeaaors King 
and Bowney certainly have not^ if they can identify it with 
a film of chrysotilc or asbestiform scqxmtine, forming “an 
integral portion of the grains and plates of aeqjcntine,” and 
can assert that in its typical condition it occurs in cracks or 
fissures of the serpcmtme (p. 393) ; and they misled Prof. 
Schultze into the ^lief that they and I wore speaking of the 
same things. When I sent him the preparations he asked 
for, I expressed my regret at not being able to supply him 
with a characterifltic spt'xjimen of this structure, having given 
away all the duplicates of it 1 could spare ; and, as it is rarely 
well-preserved, it is veir probable that he did not find it by 
his own examination of the larger specimens he afterwards 
raceived from me and from other sources. At any rate, there 
is no mention of the “ nummulinc wall ” in his communica- 
tion to the Wiesbaden Association — liis ac'ceptance of Eozoon 
i» a Forarainifer entirely resting on the “canal-system,” 
which he had minutely studied^, and as to which there is no 
evidence whatever t/tat he had changed his opiniony as asserted 
by Professors King and Rowney. Had he lived to see what 
I shall presently descril)c, I cannot doubt that he, in common 
with the numerous MicrosQopists to whom I have recently 
shown it, would have accepted the “ nummuUne wall ” with- 
"ottt the slighteat hesitation. 

Before, however, I proceed to describe it, I find myself obliged 
to notice the following statement made by Professors King and 
Bowney in the second note to p. 393 of their last paper : — 

^ Mr. Oarter questiotta the existence of a canal'^steio in JMytmma, 
refiwred to by Prof Schultse, because his own ** mounted specimens do 
not show it When he has extended his knowledge of Foraminifera by 
Ihe careful study of my ** Introduction and of the types minutely de* 
scribed in it, he will find that the development of the " oanal-i^tem is 
correlated to that of the intermediate skeleton/’ and that varietal or 
even individual <fifferences may occur in this particular. I had never 
myself seen it in Fkmarkulma (for example), until M. MunieiwOhalmas 
idiowed it to me, a fsw weeks since, in a sp^imen in the Borbonne Mu* 
seum. This specimen had grown so eloselv attached to a Coral, as to have 
shaped itself on the inequSities of the Ooral-surihce ; and yet its lower 
or attached side was a$ perfeeUv tuhuiaied as its upper or free side— a (act 
which t commend to the consideration of Professors King and Rowney. 

33* 
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“ The so-called ^ nummuline wall ’ in Dr. Carpenter’s con- 
structed representation, fig. 2, ought not to be represented in 
the way it is — ^bounded by two oontintious lines— as it is an 
integral portion of the grains and plates of scri^tine (the 
so-called ^ chamlxT-casts ’), and not a chemically aiffeicntiated 

? nrt like the true calcareous wall of certain Forarainifers.” 

have represented nothing that my specimens do not dis- 
tinctly show ; and the only excuse for such an imputation 
can be, that those who mode it have never seen the true 
nummuline wall,” such as I figured it ten years ago, be- 
fore a question had been raised as to the organic nature of 
Eozoon (Quart. Joum. Geol. Soc. vol. xxi. plate viii. figs. 3, 4), 
and such as I now again figure it from a still better specimen 
in Plate XIX. figs. 1, 2. Professors King and.Kowney, 
merely because they have not met with what I have repre- 
sented, take upon themselves to deny its existence. 

My true nummuline wall ” is the representative of that 
which, in recent Foraminifera, immediately surrounds the 
chambers (PI. XIX. fig. 1, a a). It is not a layer of chry- 
sotilc acicuice ; but is a calcareom lamella, perforate by minute 
tubuli, which usually lie straight and parallel, but are often 
more or loss curved. These tubuli, like the chambers and 
canal-system, are usually filled with serpentine, which has 
passed into them from the chambers in wnich they originate ; 
and thus it happens that the original tabulation is generally ob- 
scured, being only represented microscopically by the differ- 
ence in refractive index between tlie calcareous shelly layer 
and the serpentine which has filled its tubes,— just as in a 
specimen of fresh bone or dentine mounted in Canada balsam 
tlie tubuli are only represented hy the different refractive in- 
dices of the matrix and the balsam* But in the specimen of 
Eozoon figured in PI. XIX. figs. 1, 2, many of the tubuK re- 
main empty ; and they can he dietinguiehm a» tuhtdi under 
any m(xgnijying’-power thai the ihichnese of the covering-glaza 
allows to be used. Further, they have the somewhat sinuous 
course of the tubuli of organic structures ; and they present, 
at what was probably a plane of interrupted growth, the 
sharper flexur^ whicu Prof. Owen first pointed out in the 
tubuli of dentine, and which I described am figured twenty- 
seven years ago in the hard dentino-like substance of the end 
of the Grab’s claw*. 

That the matrix in which these tubules are channelled out 
is calcareous^ is shown in this section by the extension into 
it of the planes of crystalline cleavage (fig. 1, c c) of the cal- 


s Ileport of tbs British Amociafiem <br 1847, pi. xx, fig. 81. 



Dr. W. B. Caipentcr m Eozoon canadense. 461 

careous layer^ repreaeuting the iutermodiate skeleton,’* with 
which it is continuous. And it is shown also by the effect of 
dilute acid on any true ^^nuramuline layer” of which the tubules 
have been filled with serpentiiic ; for it is only after the removal 
of the calcareous matrix tliat the internal casts of its tubules, 
remaining as separate acicuke, present the least resemblance 
to the chiTsotile fibres to which Professors King and Rowney 
persist in likening them, not withstanding my repeated assertions 
that the tv^'O things are altogetlier different. I can show a 
precisely similar arrangement of vertical aciculm on the surface 
of a chamber-cast of a recent Amj^histfaina. and know them 
to be the internal casts of the tubuli of its IJummuline wall. 
But Profes8oi*s King and llowney’s argument would make 
out them also to be mere products of mineralisation, because 
tliev resemble chrysotile-nbrcs. I am perfectlv acquainted 
with the mineral pseudomoqdis to which they refer, and freely 
admit their resemblance to certain forms of the “acicular 
layer ” left after the decalcification of the nummuline layer 
but I cannot believe that any microscopist who is familiar 
either with dentinal or any other form of tabulation, can 
entertain tlie slightest doubt that if figs. 2, 3 be correct, the 
unaltered structure tliey repi'esent is organic. If it be one 
that any kind of mineralization can produce, I do not see 
why we are to call Bones and Teeth any thing else than in* 
organic concretions. The only alternative hypothesis is, tliat 
not only Mr. <^orge West and I, but all the Microscopists 
who have verified our representation, are suffering under 
^4ubulation on the brain;” and this tlic Galway Professors 
and Mr. Carter are quite welcome to assert, if they think pro* 
per, when they shall have examined the specimen itself, wuich 
IB open to their inspection at any time. At present tliev are 
in the position of the opponents of Galileo, who woula not 
look through the telescope which showed the Satellites of 
Jupiter. 

1 now pass on to a second probative fact of at least equal 
cogency, ~the relation exhibited in the same specimen be* 
tween the canal*system ” and the tubuli of the nummuline 
layer.” 

In mv original description of Caharina fPhil. Trans. 
1860) — tne ty^ to which, as regards the general distriWtion 
of its canal*sy8tem and its relation to the Intermediate skeleton, 
Eozoon has the closet resemblance — I gave the following 
account of that relation (p. 664) The proper walls of the 
chambers are uniformly ^rforafed, like those of the chambers 
of Botalim^ foramina of considerable size (averaging above 
1 3000th of an inch in diameter) ; with these the canals of the 
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supplemental [or intermediate] skeleton do not seem to be 
directly continuous, for they are of about double the diameter 
and lie further apart from one another ; but immediately round 
the proper walls of the chambers there seem to be irregular 
lacunar spaces, into which the foramina open externally, and 
from whicn the passages of the canal-system originate.^’ Now, 
in Supplement Notes on the Structure and Affinities 
of Mozoon canadense^^ (Proceed. Geol. Soc., Jan. 10, 1866, 
p. 222), 1 stated that precisely the same relation is shown to 
exist in decalcified specimens of Eozoim^ by the implantation 
of the dendritic models of the chamber-casts in plates formed 
by the coalescence of the aciculm that occupied the tubules of 
the proper wall.” Having now been fortunate enough to 
meet with a transparent section whicli exhibits this relation 
most unmistakably (Plate XIX. fig. 1, ft ft), I fewlessly ask 
the verdict of any Biologist familiar with microscopic structure, 
whether any more exact realization could be presented of the 
structure 1 had described in Caharina^ — allowance being of 
course made for the different scale of tlie tubulation of the 
^^projier wall,’* which is here nummnline ” not coarse 

“ rotaline.” 

There is another* feature in the canal-systcm of this speci- 
men, which, by leading me to a more careful examination of 
its oidinaiy distribution, has brought into view what seems to 
me a new point of difference between the typical canal-system 
and mineral dendritic ramifications. It will be oliservea that 
the principal trunks are here in the middle of the calcareous 
layer, the ramifications extending from them towards each of 
its surfaces. This, of course, cannot^ be so clearly brought 
out in any plane section, as it can be in such dec^cified spe- 
cimens as are representea in figs. 8,4 ; in which a W of canals 
are seen to originate from the ceiling of the chamber honmih 
them, and to conveige like the roots of a tree into a stem, from 
which diverging branches are ^ven off towiurds the floor of 
the chamber above. Now, in all dendritic ramifications I have 
seen (I do not presume to speak with confidence of things I 
have not seen), the branches go off from a main trunk wmich 
originates at once from the source of the infiltration, instead of 
being formed by the coalescence of roots I do not lay any 
stress on the difference ; hut this peculiar distribution of tibe 
canal-system is not without its signifioance, in regard to the 

* As 1 was accustomed to see dendrites mads at a Pottery in Bristol 
forty years ago, I am not quite so ignorant in regard to them ae PtofSosaoti 
King and PU>wney seem to suppose that I must be, from the fact that I 
am a Biologiat and not a Mineralogist. The process was simply this 
The cylindrical biscuit beer-cup (sold for a penny) having been dipped 
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mode ill whicii it mmiatered to the depoaitiou of the inter- 
mediate akeleton. 

The third of the additional probative facts I have now to 
adduce is th^ existence of a canal^eyatem in the calca/reoua 
lamelhey anteriorly to the infruaion of any foreign mineral ; 
as is distinctly proved by the fact stat^ in my previous Be- 
marks*’ (p. 2^3), that the minuter part of the canalicular system 
is often not infiltrated with any foreign mineral at all. As I 
hold this fact to be of cardinal importance, and as I cannot see 
that it has been met, either by Professors King and Bowney, or 
by Mr. Carter, in tlieir replies to my previous Bemarks, I now 
present an (^act representation (PL XlX. fig. 6) of die aspect of 
such a portion of the canalicular system — showing by its serai- 

S iacity in one port the extent to which the serpentinouB in- 
tration has proceeded, and by its transparence in the rest 
that the canalization is not the result of any foreign infiltration 
whatever. These canals (as formerly stated, p. 283) are filled 
with calcitc having the same ciystalline axis as that of the 
matrix — -Just as is the reticular structure of fossilized skeletons 
of Crinoids^ spines of Cidarie^ &c. It would be just as logical 
to refuse to that reticulation the character of an organic 
structure, because it possessc^s (even in the recent state) a crys- 
talline arrangement, as to say that this canalicular system is 
not an evidence of the organic origin of the calcareous lamelke 
iu which it presents itself. Is it possible,” said one of our 
most distin^mished Katuralists to me a few days since, that 
it is seriously maintained that these canaliculi do not pre- 
exist?**^ As 1 know them to be contained in the section which 
1 long since forwarded to Prof. Bowney^ the only conceivable 
reason for the non-recognition of them, alike by the two Galway 
Professors and by Mr. Carter, is tliat they have not used the 
reduced light, which, through the extreme transparence of the 
minuter canaliculi, is neccssair to bring them into clear view. 

I have thus sliown : — (1) tnat the utter incompatibiUly ” 
asserted by my opponents to exist between the arrangement of 
the supposed nummuline tabulation *’ of Eoeoon and true 
NummuUne structure, so far from having any real existence, 
really furnishes an additional point of conmnnity ; and (2) that 
three most striking and complete points of conformity exist be- 


in its viscid glass,’* and held in an inclined position, a brush dipped in 
a viscid pijpuent was brought into contact with it at the proper point ; 
and the pij^ent ran dow n into tbs fflazs, first forming a stem, and then 
spreading out in sn arborescent nunmeaUon. Tho success of the opera- 
tion depends on a very nice adjustment between the viscidities of the 
two liquids. 
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tween the structure of the best-preeerred spmmenfl of ^zoo^ 
and that of the Nummulites whose tubulation I described in 
1849, and of the Oalcanna whose tabulation and canal-watem 
I described in 1860. And I leave it to tlio judgment of those 
who know the differences between Organic stmeture and any 
conceivable results of Physical or Chemical action, whether the 
appearances represented in Plate XIX., to the minute accuTMV 
of which representation I pledge myself, are compatible with 
the doctrine that the Canadian Ophite is nothing more than a 
product of mineralizatiou. 

That I have not troubled myself to reply to the reiterated 
arguments in favour of that doctrine, which have been 
advanced by Ihrofessors King and Rowney on the s^ngth of 
the occurrence of undoubted results of mineralization m the 
Canadian Ophite, and of still more marked evidences of the 
same action in other Ophites, has been simply because those 
arguments appeared to me, as I thonght they must also appw 
to others, entireR destitute of logietd force. Every scientific 
Paleontologist I have over been acquainted with has taken 
the best preserved specimens, not the worst, as the basis of his 
reconstructions ; and if he sliould meet with distinct evidence 
of characteristic organic structure in even a very smi^ fo- 
ment of a doubtful form, he would consider the organic origin 
of that form to be thereby substantiated, whatever might be 
the evidence of purely mineral arrangement which the greater 
part of his specimen may present, — since he would regard 
that arrangement as a probable result of nAaegymt minerali* 
nation, by which the onginal oiganic stmeture naa been more 
or less obscured. If this is not to be our mle of interpretation, 
a large part of the Palteontologioal wwk of our time must be 
be urown aside as wordless. If, for example. Professors 
King and Bowney were to begin meir study of NwnmuHtez 
by me examination of their most mineralized forms, they 
would deem themselves justified (according to their canons of 
interpretation) in denying the existence of the tabulation and 
canalisation which I described (in 1849) in the N. hmgata 
preserved almost unaltered in the London Clay of Brac kle s h a m 

own notions of Eozoie structure have been formed on the 
extmination of the Canadian specimens selected the ex- 
perienced discrimination of Sir William Logan, as those in 
which there was Uaet appearance of metanm^hism ; and 
having found in these what I r^gprded as unmistakable evi- 
dence of an organic stmeture coniwmable to the Foraminiferal 
type, I cannot regard it as any disproof of that confermily, 
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either to show that the true Eozoic structure has been fre- 
quently altered by mineral metamorphism, or to adduce the 
occurrence of Ophites more or less resembling the Eozoon of 
the Canadian Laurentians at various subsequent Geological 
epochs. The existence of any number or variety of purely 
mineral Ophites would not disprove tlic organic origin of the 
Canadian Eozoon — unless it could be shown that some wonder- 
ful process of mineralization is competent to construct not 
only its multiplied alternating lamollm of Calcite and Serpen- 
tine, the denaritic extensions of the latter into tlie former, 
and tlie acicular layer of decalcified specimens, but (1) the 
pre-eucisting canedization of the calcareous lamellae, (2) the 
unfilled nummuUne tubulaiion of the proper wall of the 
chambers, and (8) the peculiar calcarine relation of the canali- 
zation and tubulation, here described and figured from speci- 
mens in the highest state of preservation, snowing the haet 
evidence of any mineral change. 

On the other hand. Professors King and Rowney began 
tl^eir studies of Eozoic structure upon the Galway Ophite — a 
rock which Sir Roderick Murchison described to me at the 
time as having been so much tumbled about,” that he was 
not at all sure of its geological {losition, and which exhibits 
such obvious evidences of mineralization, with such an entire 
absence of any vestige of organic structure, that 1 should never 
for a moment have thought of crediting it with an organic 
origin, but for the general resemblance of its Serpentine-grains 
to those of the acervuline” portion of the Canadian Eozoon. 
They pronounced with the most positive certainty u|)on the 
Mineral origin of the Canadian Eozoon, before ihey had sub- 
jected transparent sections of it to any of that careM compari- 
son with similar sections of recent Fommtn^a, which had 
been the basis of Dr. Dawson’s original determination, and of 
mv own subsequent confirmation, of its organic structure. And 
while Prof, Rowney never laid claim to any knowledge of 
Hicro-Palssontology, the accuracy of Prof. King’s information 
in this department of inquiiy may be estimate by the fact, 
that when (about the same time) ne made his first acqmunt- 
anoe with the Orhulina univeraa brought up in the ^ Porcu- 
pine’ soundii^B off the West of Ireland, he forthwith described 
them as not improbably affording the ex^anation of the gra- 
nular concretionary structure of Oolites,— That 1 did not shrink 
(as is imputed to me in Profs. Eong and Rowney’s last com- 
munication) from meeting them in their own selected field, 
will appear from the following statement. 

When, about five years since, the Galway Pn>fessora pre- 
sented their Memoir on Eozoon to the Royal Irish Academy, 



466 Dr. W. B. Carpenter on Eozoon canadeusc. 

the Secretary of that body wrote to me, stating tiiat its 
Members were desirous of forming their own judgment on the 
subject, and requesting that I would transmit specimens for 
their examination. I immediately replied, forwaming the two 
best duplicates I had to spare, with a request that after they 
had served their immediate puipose they might bo presentcil 
to the Museum of Trinity College, Dublin ; and 1 further 
offered to go over to Dublin and personallv exhibit my own 
selected series of specinhens (which 1 declined to part with out 
of my hands) if I could obtain a short leave of absence from 
my official duties. Not receiving any acknowledgment, cither 
of my specimens or of my proposal, I wrote a second time to 
the fcfccretaiy, and again waited in vain for a reply. I then 
wrote to the President of the Academy, stating the puqiort of 
my previous communications to its Secretary ; but as he, too, 
deemed me unworthy of the honour of an answer, I thought 
it unadvisable to take any further action in so tliankless a 
matter. 

As the readers of these ^Annals’ have never had placed 
before them the general evidence in favour of the organic 
origin of Eozoon^ adduced by Sir William Logan and Dr. Daw- 
son when they first brought their discovery before the Geolo- 
gical Society nearly ten years ago, I venture to ask their con- 
sideration of the following brief suramaiy of the facts of this 
remarkable case, and of the inferences which they seem to me 
to justify. 

1. There occurs in the Lower Laurentians of Canada a 
stratum of “ Serpentine Limestone” or OphitCj” extending 
over several hundred sauare miles, and impressmg the able 
Geological Surveyors ot Canada with its resembumce to a 
Coral Keef. 

2. Most Geologists now accept it as a probability, that the 
formation of Limestones generally is due, either directly or 
Hccondarily, to Animal growth ; and the evidence of this doc- 
tiine is continuaUy accumulating. The antecedent probability 
that such was the case with the Laurentian limestone, is in- 
creased by the circumstance that beds of Graphite (which 
every Mineralogist now recognizes as of Vegetable origin) 
occur in the same formation — that many specimens of the 
Limestone give forth when struck the overpowering smell of 
carburetted hydrogen, which is well known to be given off from 
many beds of Carboniferous Limestone whose organic origin 
is most distinct — and that so strong a musky odour wss 
omitted from the sj^imen of which I sent shoes to Prof. 
Kowncy and Prof. Schultzc, when it was being cut in Mr. 
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Cuttell^B workshop, as to be almost unbearable. — These facts 
are not advanced as probative^ but simply as affording confirm 
matory probabilities, 

3. The arrangement of the two comiX)nent8 of the Canadian 
0|)hite is most remarkable, and extremely significant of some 
process oi progressive construction. In the ordinary type there 
18 a regular alternation of lamdlm of Serpentine and CalcitCj 
sometimes to the number of fifty of each — the thickness of 
the Calcareous lamellas being greater below, and progressively 
diminishing above, whilst that of the Ber|)entinous presents a 
singular uniformity throughout. When minutely examined, 
the Calcareous lamella3 present appearances strongly sugges- 
tive to the Micro-Palttiontologist of an organic origin, their 

S stalline cleavage being common to them witli almost every 
careous fossil. On the other hand, the Serpentinous lamellce 
are seen to be formed by the coalescence of spheroidal seg- 
ments having a general unifonuity of size (see ng. 1, p. 281); 
while in the upj)er part of every complete typical specimen, 
the arrangement of these segments in continuous lamelhe gives 
place to an irregular piling of them together, the intervening 
calcareous walls being very thin. 

4. Fixing our attention in the first instance on the Calcareous 
})ortion of mis Ophite (fis. 2, p. 282), we recognize in it a 
general conformity to the Forarainiferal type, — the lamcllated 
portion showing large chambers formed by the coalescence 
of chamberlets whilst in the acervuline jxnlion the 
chamberleta are isolated, still communicating Avith each other, 
however, by apertures through the calcareous septa resembling 
tliose of ordinary Foraminifera*. — This transition from a 
regular plan of growth to the acervuline ” mode is very 
common in Foraminifera, as must be known to every one 
who has studied my Introduction.” On the other hand, I 
have lately come into possession, through tlie kindness of M. 
Munier-Chalmas of the Borbonne Museum, of a new fossil type 
of Foraminifera! structure belonging to the Orbiculine group, 
in which a partial coalescence (or subdivision] of chanil^rlets, 
like that ot the lamellar portion of Eozoon, is very distinctly 
marked, so as to establudi precisely the link of connexion 
which was wanting between the chambei*s of Pmeroplis and 
the completely-divided chamberlcts of OrhicuUna, Thus, 
then, in tiie ^neral arrangement of the Calcareous component 
of the Canaman Ophite, more is a marked conformity to the 

e Mr. Carter denies the existence of these yasea^) simply because he 
did not tind them in the one transparent specimen he examined. He can 
verify the representation of it jd^en in fig. %bh (p. 282), whenever it may 
please him to come and examine my specimens. 
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Foraminiferal type. And tliis conformity is ^udly shown 
when (as happens in certain localities) the Oalcito is replaced 
by Dolomite. 1 have frequently met with veins or dyWs of 
the latter mineral running through the ordinaiy calcareous 
lamellse; and there is obviously nothing wonderful in such 
conversion of the Calcite into Dolomite, either locally or gene* 
rally, when Magnesia in solution was largely present. But 
the co*existencc of the same structural arrangement with a dif^ 
ferent mineral composition^ strongly indicates (as Sir William 
Logan pointed out) the origin of tfiat structure to lie in some- 
thing else than a mineralizing process. 

6. Turning now to the arrangi^ment of the Serpentinous 
lamella), and seeking for a rationale of their presence, we find 
it in the fact first pointed out by Prof. Ehroiibcrg, then con- 
firmed by Prof. Bailey (who first showed it to be true of 
existing types), and verified by Prof. Rupert Jones, Mr. W. K. 
Parker, and myself, that the cavities of Foraminifera become 
occupied, without any process that can be likened to “ infiltra- 
tion” (since it takes place on the ordinary sea-bottom), by 
Glaucite or other silicates : so that when their calcareous snelfs 
are dissolved away by dilute acid, perfect internal casts of 
their chambers are left. That this is the origin of the green-^ 
sands which occur in various Geological formations, from the 
Silurian upwards, is the weU-known doctrine of Prof. Ehren- 
berg, which is based on tlie striking conformily between the 
forms of the particles of these san^ and the chambers of 
known Foraminifera. And by tliat fundamental rule of Geo- 
logical interpretation, which requires us to explain eveiy thing 
that we can so explain by reference to changes now going on, 
I hold myself fully justified in contending mat the same pro- 
cess — whatever map oe its no^ura— which is filliim the cavities 
of existing Foraminifera with siliceous compound, mid which 
can be traced backwards as far as the Bilurian epoch, may 
fairly be accepted as the rationale of the presence of the 
regular lamellm and acervuline segments of Seipentine in the 
Canadian Ophite, its calcareous interstructure naving a close 
conformity to the Foraminiferal type. And here, again, the 
probability is streng^ened by the met that the same str%tcture 
shows itself, alike in recent and fossil Foraminifera, with 
different mii^als. My own recent specimens show it with at 
least two silicates, a green and an ochreous; and so, as Sir 
William Logan teua us, the chambers of Eozoon may ho occu- 
pied with pyroxene or loganitc, instead of with serpentine — 
the alternation of calcareous with siliceous lamellse, however, 
being always preserved. 

6. The presence of Serpentine, however, is not limited to 
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the lamelte ; for it penetrates the Calcareous layers, exactly 
in the same manner that the Silicates which occupy the 
chamber-cavities of existing Foraminifora penetrate the walls 
of those cavities, extending into the canal-systcm of their 
intermediate skeleton,” ana even filling tlie minute tubuli of 
their ^‘proper walls,” — so as, when the calcareous skeleton 
has been clissolved away, to afford the most perfect models, 
not only of the sarcodic segments which occupied the cliambcrs, 
but also of their extensions into the canal-systcm. and even of 
their minute pseudopodial threads. Now to all this I can 
show the most precise parallel in the Canadian Eozoon — even 
to those departures from the ordinaiy parallelism of the tubules, 
which I described in certain varieties of OpercuUna (Phil. 
Trans. 1859, p. 24). And I am fully justified, therefore, by 
the accepted rules of Palajontological interpretation, in assert- 
ing that whatever exercise of “Nature’s cunning” does this 
work on our present sea-liottora, was adequate to do it in the 
Ijaurentian period. The exjilanation whiem I suggested, that 
it is due to a process of chemical substitution” (the progres- 
sive decomposition of the sarcode-body producing a precipita- 
tion of silicates from sea-water, which replace the sarcode, 

C cle by particleb however “unscientific” in the eyes of 
assors King and Rovney, has approved itself to Chemical 
and Palssontological authorities of considerably higher stand- 
ing than the (falway Professors, as the only one by which 
the silicification of mssil wood, and the siliciiication of the 
animal substance of recent Cotals (described by Dr. Duncan as 
even now going on), can be accounted for. On the other 
hand, Professors King and Rowney^ to whom I sent, about 
three years ago, an exquisite little internal cast ^in glauco- 
nite?) of Potyskmellaj from Captain Spratt’s dredgings in the 
iEgean, with a request that they would give me their opinion 
of the process by which it was produced, replied that they 
considered it to be composed of mud ; ana though I have re- 
cently invited them to reconsider this opinion, they have not 
in any way qualified it Now let these casts, for the sake of 
argument, bo sunposed to have been formed by the infiltration 
of mud| men a like infiltration would equally account for the 
production of the deposit in the chambers, canal-system, and 
nummuline tubules of Eozoon^ which is precdsd^ paralleled by 
that of many fossil and existmg Forammifera in regard to its 
mineral condition — as my specimens show. 

My contention is, therefore, that the hypothesis of the Fora* 
minmral origin, of Eozoon canadense entirely accords with 
the features alike of the general and of the minute structure of 
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the hest-^eserved Bpocinieiifl of this bodjy', and that it is tlic 
only hypothesis which fits all the facts of the case ; whilst the 
hypothesis of mlmqitetit metamorjdiic change, which has every 
probability to recommend it, fuUy accounts for all the apjicar- 
ancos on which the Anti-Eozoonists rely as evidence of its 
Mineral origin, which, in the face of the new evidence I have 
now adduced, is to my own mind utterly “ unthinkable.” 1 
do not attempt, however, by dint of hammering-in, to impose 
my own (doubtless) prejudiced conclusion upon the minds of 
others, but have endeavoured to place before them the farts 
of the case in such a form as may hclfi them to form tlieir 
own judgment in regard to them. 

Until these facts shall have been disproved by the examina- 
tion of the specimens which I am ready to submit to any or 
all of iny opponents, 1 must claim to withdraw from a con- 
troversy wliich cannot be carried further to aiiy advantiigc 
without a comparison of actual specimens.” For whilst I 
admit to the full every evidence of Mineralization adduced by 
Professors King and Rowney, neither they nor Mr. Carter 
admit the evidence of Organic structure which they have mi 
seen, but which I have expressed my willingness to place 
before them, with the parallelisms presented by recent Fora- 
minifera. 

1 am endeavouring to engage my Canadian associates in the 
preparation of a joint Mono^aph on Euzoon canadense, to be 
offered to the Palaeontographicai Society — ^with a reauest that 
before determining either to accept or to decline it, tine Coun- 
cil will appoint a Committee of “ cxj)erts,” qualifaed by their 
knowledge of Micro-Palajontology and Micro-Mineralogy to 
judge whether what we hold to be Organic structure can be 
possibly regarded as the product of any kind of Physical or 
Chemical action. 

EXPljyS^ATION OF PLATE XDC. 

Fig. 1. Vertical Section of a portion of one of the calcareous lamella) of 
Eoaotm canadcMe, showing the tubular nummuline layer a a, 
the intermediate skeleton cc. and the relations of the origins 
of the canals, 6 to the tubuli of the nummuline layer, the 
fiexures of which are seen along the line a' d : 100 diametexs. 
Fig. 2. Vertical Section of a portion of the ^ nummuline layer ^ a a, 
under a hiaher magnifying-power, showing its distinct tiibula- 
tion, with imarp flexures alo^ the line a* d : 250 diameters. 
Figt. S, 4 Internal Costs of Oanal-svstem, showi^ what iqipeara to be 
ita typical mode of diatribution : ^ and Iff diameters. 

Fg. 6, Transparent Section of a portion of the Canal-system, shonuug an 
only parfial filling of the canals : 100 diameteis. 
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Observations on the Spermaiophores of the Decapod Crustacea, 

By M. Brocchi. 

In 1842 M. Milne-EAward« published, in the ‘Annalos des Sciences 
Naturelles’ (2« sorie, tome xviii. p. 331), a memoir on the singular 
bodies mot with in the Cephalopoda, and noticed by Cuvier under the 
name of machines or anhnalcules de Needham, He demonstrated 
the true nature of these bodies, showing that they wore peculiar re- 
ceptacles destined to contain the seminal fluid, and he gave them the 
name of spermaiophores. 

These spermatophores have since been indicated in several Invor- 
tobrata. They have been met with, 1st, in insects, M. liospes having 
dosoribed this mode of fecundation in the cricket ; 2nd, in certain 
worms, such as Clepsmc and Nephdis ; and, 3rd, in some of the lower 
Crustacea, spermatophores having been soen and figured by Jurine 
and Muller in Cyclops (^astor (l)iapfomus Castor). However, the true 
nature of these bodies was only determined by M. von Riebold. Si- 
milar receptacles have been observed in otliers of the lower Crustacea ; 
but, as far as I know, they have never boon indicated among the 
Decapods. 

Now, in investigating the anatomy of some Macrura, I have found 
very dMnct tub^ in the interior of the penis of the males. The 
existence of these seemed to be in relation with the state of funr- 
tional activity of the male genital organs, and to coincide solely with 
the period of fecundation. 

I now believe that I am justified iu regarding these tubes as true 
spermatophores. In fact, in disjaeoting some male lobsters, I have 
lately found, in the interior of tlie penis in these animals, a perfectly 
distinct tube capable of isolation from the walls of the organ. This 
tube was situat^ in the subterminal part of the penis and was of a 
yellowish- white colour. On placing it undor the microsoopo I di- 
stinguished in it clearly a structureless envelope and contents formed 
by spermatic oorpusolos. The latter were very distinct, perfectly 
recognisable, and in all rospocts conformable to the figures given by M. 
EolBker. Here, therefore, we have in a Deca^tod a tube containing 
spermatic corpuscles — ^that is to say, a true i^ennatophore. 

In bis 'Lemons sur TAnatomie et la Phjrsiologio compare^/ M. Milno- 
Edwards noticed the existence of a roUed-up tube in the pmiis of 
the spiny lobster (Palimirus), ** In the spiny lobster,*’ he says (tome 
ix* p. 255), ** iho subterminal portion of the ejaoulatoiy canal is much 
dilated, and contains in its interior a tube very mu<m twisted upon 
itself.” Nevertheless the learned Professor does not pronounce an 
opinion as to the nature of this tube. I may odd that M. Alphonse 
Milne-Edwards was unable to detect the presence of spermatic cor- 
puscles in it. It seems to me that this tube is very probably of the 
same nature as that observed in the lobster. I must remark eJso 
that M. Hilne-^wards had, as it were, foreseen the c:dbtence of 
mrrnatophores in the higher Crustacea. Thus, in the work which 
X have almdy quoted (tome ix. p. 258), he says ; — “ While investi- 
gating the Cmataeea of the coast of Brittany in 1827, 1 found a 
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female Canter ^agurue which had copulated a little while before, aud 
boro, buried in each of its oopuiatory pouches, a white, oyliiidrioal, 
soft body, which appeared to me to be the terminal portion of the mem- 
branous penis of the male separated from the rest of the sexual 
organs of the latter. I regret that I have not had the opportunity of 
repeating this observation, si%\ce my attention ha$ been directed to the 
epermatojphoree ; for it is possible t^t the sort of stopper in question 
in the vulva may have been a body of that nature rather than a 
fragment of a penis/’ 

In dissecting a female Maia eqwnado, 1 found in its copulatory 
pouches bodies analogous to those indicated by M. Milne-Edwards. 
The histological examination of those bodies proved that they could 
not be regarded as fragments of a penis. In fact they showed no 
trace of organized tissues. It is therefore possible that they must 
be regarded as remains of the spermatophoros of the male. However, 
as I have not hitherto hod the opportunity of observing spermato- 
phores in the Brachyurous Crustacea, I shall not venture to speak 
decidedly upon this point. — Oomptee Rendus, March 2B, 1874, 
p. 855. 

On the Felis euptilura^‘om Shanghai, in the British Jftissum. 

By Hr. J. E. Gray, dtc. 

The British Museum has received from Mr. Webb, through John 
Kussell Keeves, Esq., a wild cat from Hhanghai. It has tho coloor 
and much of the spotting of the FeHe rahiginoea from Western India $ 
but it is quite different from that long-headed, long-tailed oat in being 
a short-headed, short-tailed animal, and in the (ih^ skull having the 
incomplote orbits of the true oats, iqptead of being long and with tibe 
complete orbits of Viverricqpt rubiginoea* 

This cat has all the characters of the smaller spotted Asiatic oats 
with short spotted tails, on which I published apaper in tho * Aitnals’ 
for January 1874 (xiiL p. 65). 

I am incUned to regard it as a perfect speoiinieQ of the iW$ etwti^ 
lura, described by Mr. Elliot and dgurod by Mr. Wolf, P. Z« 8. 1871, 
p. 761, t. Ixxvi., from a very bad skin, now in the British Museum, 
suppos^ to have come from Biberia. 

Tho possession of a perfect skin and skull of this eonflrms it as 
a disdnot species. The specimen in the Museum chiefly didbrs 
from Mr. Wolfs flgure in the streaks on the cr ow n and nape not 
being quite so wide, and in the tail being rather longer ana more 
cylindncal, which is easily explained when we consider the veiy bad 
state in which the skin flgured by Mr. Wolf was. 

The skull has very large, pnminent, swoUen, oompresseci bulbs to 
the ears, and a large deep subrircular cavity at the inner ride of the 
hinder part of the flesh- tooth and the small taberoular grinder. 

On the Amount ofPreeeure in ike 8ap of PkrnU, 

By Prot W. S. Clabxx, of Amkmt 

It only remains to state in a few words the results obtained W 
the application of mercurial gauges to the sugat-mapley the blacx 
birch, and the grape-Tine. Obsemtions were made on one or mors 
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gauges several times daily, and oocasionaQy every hour of the day 
and night, from the Ist of April to the 20th of July. 

A gauge was attached to a 8Ugar->maple, March 31 st, which was 
three days after the maximum now of sap for this species, so that 
Ihfther observations are required earlier in the season to complete 
the record aud determine with certainty the maximum pressure 
which it exhibits in the s|)ring« Of the record made, the follow^ 
ing facts ore specially interesting : first the mercury was subject to 
constant and singular oscillatioas, standing usually in the morning 
below sero, so that there was indicated a powerful suction into the 
tree, and rising rapidly with the sun until the outward pressure 
was soificieut to sustain a column of water many feet in height. 
Thus at 7 A.M., April 21st, there was a suction into the tree suf- 
ficient to raise a column of watef 25*90 feet. As soon as the 
morning sun began to shine on the tree the mercury suddenly 
began to rise, so that at 9.15 A.v. the pressure outward was enough 
to sustain a column of water 18*47 foot high, a change represented 
by more than 44 feet of water. On the morning of April 22nd the 
change was sdll greater, requiring for its representation 47*42 feet 
of water. These extraordinary fiuctuations were not attended by 
any peculiar state of the weather, aud happened twelve days before 
there were any indications of growth to detected in the buds. 
These observations are believed to be quite new, and as yet in- 
m^cabie, but will receive further attention another spring. 

tee maximum pressure of the sap for the season was observed 
at 10 Aor., April 11th, and was equal to sustaining a column of 
water 31*78 feet high. This was on excellent sap day, considering 
the lateness of the season. There was noticed a general oorro- 
spondenoe between the flow of sap in other maples and the pressure 
on tho gauge. 

After April 29th the mercury remained oonst^antly below sero, 
day and night. During the month of May thoro was a uniform 
at&eiion equal to about 8 feet of water; and the unaooountablo 
fbature of this fact is, that, though apparently produced by exhala- 
tion from tho expanding leaves, it remained the same, day and 
night, for several weeks. In June tho suction gradually lessened, 
and finally disappeared, the mercury standing steadily at sero. 

On tile 20tii of April two gauges were attached to a lam block 
biroh**-oiie at the ground, and the other 30 feet higher, tee next 
tneming at nix o'modc the lower gauge indicated the astonishing 
mesuro of 56*65 feet of water, and the upper one of 26*74 feet, 
tee diffarence between the indications of the two gauges was 
thus 29*91 fret, while the aetual distance betwocm them was 
50*20 fret, so that it corr68p<mded almost exactlv os if they were 
connected by a tube. In oraer to learn Irhether t^o same principle 
would prevail if the upper gauge was moved, it was raised 12 fret 
higher* The same correspondence continued through nearly all the 
observetiions of the season, notwithstanding the gauges were sepa- 
rated by 48*20 feet of cloeO-grained biroh-wood. 

At 12,80 r.ic., April 2l8t, a hole was bored into the tree on the 
aide opposite to the lower gauge, and at the same level. Both 
Jinn* A Mag. N. Hut. Ser. 4 * VJ. xiii* 84 
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gauges at ouce begua to show diminished pressure, while sap issucul 
freely from the orihce. In fiitoon minutes, one pound of tap having 
esoupod, it was found that both gauges hud fallen equal to feet 
of water. Fpon closing the hole the gauges rose in teu minutss to 
their previous level, showing that the rootlets had reabsorbed in 
that brief period the sap which had escaped from the tree, nol« 
withstanding the enormous pressure already existing. 

A stopcock having been inserted into the hole opposite the lower 
gauge, it was found that the coinmunicatiou between it and the 
two gauges was almost instantaneous, which app^rs to prove that 
the tree was entirely fiUed with sap, exerting its pressure in all 
directions as freely as if standing in a cylindrical vossel more than 
60 feet in height, as indicated by the lower gauge. The sap-preesuro 
continued to increase until, on the lllh day of May, it ropresonted 
a column of water 84*77 feet in height, which is believed to be tlio 
highest pressure of vegetable sap ever recorded. 

Tlie buds of the birch now ^'gaii to expand, the pressure of the 
sap to diminish, and the oscillations of the mercuiy^ to Wcome more 
decided and regular than before. The upper gauge ceased to vary 
May 14th, remaining stationary at zero. The low'er one doolined 
slowly and varied greatly, but did not fall below xero until May 18tb. 
On May 27fli it abjo became stationary at zero. The suction 
fested by the birch was ver}' little, never exceeding 9 feet of water, 
and contifiued only for a few days. 

To determine, if possible, whether any other force than the vital 
action of the roots was necessary to produce the extraordinary 
])henomena de6cril>ed, a gauge was attached to the root of a black 
birch tree, as follows, tree stood in moist ground at the foot 

of the south slope of a ravine, in such a situation that the earth 
around it was shaded by the overhanging bank fW>m the sun ; a 
root was then followed from the trunk to the distance of 10 feet, 
where it was carefully cut off 1 foot below the surface, and a piece 
lomoved from between the out and the tree ; the end of the root 
thus entirely detached from the tree, and lying in a horisontal 
2 )osition at the depth of 1 foot, in the cold dmp earth, unreaobed 
by the sunshine, and for the most port unaffected by the tempeniture 
of the atmosphere, measured about X inch in diameter c to this waa 
carefully adjusted a mercurial gauge, April 26th. The pressure at 
once became evident, and rose constantly with very slight duotaa<- 
tions, until at noon on the 30th of April it had attained the 
unequalled height of 85*80 feet of water. This wonderful result 
showed that the absorbing-power of living birch-rootlets, without 
the aid of any of the numerous helps imposed upon tl^ by 
ingenious philosophers, such as exhalation, capillarity, osoillatioiit 
dil^ation, contraction, &o., was quite sutBcdent to aeeopnt Ibr the 
most essential of the curious phenomena oonneetod with the oinm- 
lation of sap. Unfortunately, in an attempt to increase the capacity 
of the gauge, the bark of the root was injured, and this most in- 
teresting experiment terminated. There can be little doubt titat 
future trials, careftiUy conducted with suitable apparatus, will achieve 
c\cn more marvellous results. 
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The original experiment of applying a morounol gauge to the 
pape*vine, flret tried by the llev. Stciihou HaloB, of England, one 
hundred and dfty yeara ago, was rojH'ated May 9th, and a presHure 
of 49*52 feet of watinr obtained May 24th. Thia is 9^ feet higher 
than was observed by Hales. The peculiar features of the pressuro 
of the vine-^p are; — its lateness in the season ; its apparent inde- 
pendenoe of the weather ; its uniform and moderate? rise, day and 
night, to its maximum ; its vei 7 gradual decline to %oro without 
any marked oscillations ; and its constant and almost unvarying 
suction of from 4*5 to <}*5 feot of water, manifested from J une 20th 
to July 20th, when the olmervaiions coasod. — From the Eleventh 
Annvud Report of t/kJ ManMachneetta A<frirtdlural Collye^ Janumy 
1874. 

The Bogota Cat (Felis pardinoides, Orap), 

By Dr. J. E. U&jly, F.R.H. 

In the ‘Annals* for 1874, xiii. p. 51, 1 gave the reasons for difft^ring 
from Mr. Elliot*s opinion that the eat I named Felis pardinoides 
ill tho British Museum, received from the Zoological Society os 
coining from India, was tho same as Felis Gcoffroyi, At the same 
time I observed, ‘‘the Indian liabitat has not been confirmed ; and 
the species has a very South -American aspect** 

The British Museum has rt^ieived, fr*om Mr. Edward (lerrard, a cat 
from Bogotil that I have no doubt is the same species as the typicAl 
specimen of Felis pardinoides ; but it differs from it in being a nearly 
adult specimen, os is proved by tho examination of the skull ; and 
it has a moro fulvous tint, and the fur is softer ; but this may only 
depend upon tho ago and season in which it was killed. 

This 8|)ecio8 of i^uth- American spotted cat has the small head and 
much tbe character of Felis macrowra ; but the tail is rather tailor- 
ing and not so long ; instead of having the few broad bliick rings of 
that species, it has a larger number of narrow black rings, which 
are interrupted on the lower side, and these rings on tl^ hinder 
half of the tail are broader and more distinct than those of the basal 
half. The spots on the bod^ are much more numerous ; and those 
on the hinder parts of the sides are pale, surrounded ^hind with 
an imperfoot ring of small black spots. 

The HahUat of Pdargopsis giganiea. 

To fhi Editors of the Annals and Magizine of Natural History. 

21 Opcrnrififf, 4. Stook, 

Vienna, 23/5/74. 

Bvae Bibs, — In the noU on the “ Habitat of Pelargopsis gigantea ** 
in TDttr Journal (May 1874), line 6 of the text, is a misprint in ^e 
Bftii word. It muift bo ‘‘ Jold/* and mt “ Told.’* 

Tou will oUige me by reotif^g this in i^ur next number, as this 
misprint is disagreeable in a note wherein I correct the statement of 
another. Yours very truly, 

A. B. Mstbe, 

34 ^ 
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Cytherm new species of, 110. marine, of Bt. Andrews, 140, 204, 

Dali, W. H., on new paraaltic Crus- 302, 342, 420. 
ta^ 407. Felis, on the Asiatic species of, 52. 

Darwinella Stevensoni, on the ana- colocolo, observations on, 269. 

tomy 0 ^ 117. notes on, 49. 

Deer, on a new species of, from the euptilura, note on, 472. 

Norfolk forest-ped, 1. pardinoides, note on, 475. 
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'Femietitation, on the theory of the 
progress o!^ 101. 

fishes from considerable depths in 
the North Atlantic, 138; now 
from China, 154; from Morocco, 
230; from Norway, 440, 

Flower, W. II., on Ilomalodotherium 
Ciinninghami, 65. 

Furcifer, note on, .331 , 

Gill, Dr. T., on the genera Tremarctos 
andyElurina, 15; on the number 
of classes of Vertebrates and their 
mutual relations. 71. 

Glancopela, characters of the genus, 
386. 

Oobins, new species of, 44(1 

Godwin- Austen, Major II. II., on a 
new Sibia from Bengal, 160. 

Gorham, Hey. 11. S., on the Endo- 
myoici, 185. 

Gould. J., on liamprotieron porphy- 
rostictus, 137. 

Gray, Dr. J. K., on Pardalina War- 
wickii, Felis j^igna, and F. Gooff- 
royi, ^ ; on the smaller jotted 
Cats of Asia and its islands, 52 ; 
on the blade-hones of Baheua Ilec- 
tori and Megaptera novoe-zelan- 
diss, 56 ; on Callignatb us and Kogia 
Flowori, 182; on the Bermuda 
Hump-backed Whale, 186; on the 
habitat of I.iabaria hemirahmrica, 
188; on the Steppe-cat of mkhara, 
ib , ; on Bos numuus, 258 ; on Felis 
colocolo, 259 ; on the arrangement 
of Sponges, 2^ ; on Physalus ant* 
arcticua, 310, 448; on the skulls 
of two undescribed species of Sea- 
lions, 325 : on Xenefaphus^ Fnrcl- 
fer, and Coassus peruviauus, 331 ; 
on the young Asiatic Twir, 400 : 
on the (Jetacea of the North Seaajm 
the Baltic. 405; on Felis euptilura, 
472; on Felis par^oidea, 475. 

Gi^mssa, new sp^es of, 21)7. 

Gunther, Dr. A., on Fishes obtained 
at considerable depths in the North 
Atlantic, 138; on Fishes from 
China, 154 ; on Fishes from Mo* 
rocoo, 230. 



IlaiiBaxca Diuardinii, on the spongo- 
soa of, 315. 

— lobuiaris, observations on, 433. 


Haptoderus, new species of, 244. 

Ha^ey, M., on gigantic cuttle&ihes 
in Newfoundlana, 67. 

Heteromera. new genera and species 
of, 16, 102. 

IlftteropyxiH, now species of, 120. 

Heterospio, now apwios of, 2iHJ. 

IlewitsoD, W. C., on butteraies taken 
on the march to roumassie, 380. 

Iliggin, E., on the skeleton of Eu- 
plectella aspergill uni, 44. 

Ilincks, Rev. T., on Norwegian Hy- 
droida, 125; im deep-water lly- 
droidn from Iceland. l46. 

Holca'^pis, now species of, 243. 

Homalodotheriuiii Conuinghami, 
description of, 65. 

Hutton, Oapt. F. W., on the s^ogra- 
phical relations of the New-Zeahuid 
faima, 25, 85. 

llydrodendron, characters of the 
genus, 132. 

Ilydoida, on Norwegian, 125; on 
deep-water, from Iceland, 140. 

Hypaulax, revision of the genus, 16. 

Imaliodes, new species of. 414. 

Insects, on the amount ot substance- 
waste undergone by, 186. 

Iphiclidea Ajax, remarks on, 180. 

Johnson, E., on a new species of deer 
from the Norfolk forest-hod, 1. 

Karsten, Dr. H., on the tboory of the 
process of fermentation, 161. 

King, Prof., on Eoaoon, .'nlO. 

Ko^ FloweB, note on, 182. 

Labaria heinispbisrica, on the habi- 
tat of, 60, 188. 

Laboulbeniie, on the mode of occur- 
rence and development of the, 76. 

Lacaae-Duthiers, H. de, on the de- 
velopment of the Polypes and of 
their polrpary, 8t>. 

Lafoea Mticosa, observaiioni on, 
132 ; new species of, 148. 

Lafoeina tenuis, observations on, 134. 

I^unprotreron, new species of, 137. 

Lankester, £. R., on ^development 
of Bacteria in organic infusions, 
168. 


Leanira, new species of. 992. 
Lecanomerus, new imeciee of, 271* 
Life, on the succession of; in North 
America, 326* 

Lindahl, J., on some specimens of 
of Umhellulafrom Gremdand, 258. 
Lixue. new epecies of; 384. 

LisaiOs, new, 453. 
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Prof. F.y on a new speciee of 
Paraeovllium. 15. 

Dr. \^. 0., on the Inverte- 
brate marine fauna and iiahee of 
Bt. Andrews, 140, 204, 302, 342, 
420 ; on the Annelida of the Gulf 
of St. T4iwronco, 201. 

Malmgrenia, new epeciee of, 203. 

Warratt, F. P., ou new s^cioa of 
aholLs) 70. 

Marsh, IW. O. 0., on new equino 
inaimnals from the tertiary forma- 
tion, 397. 

Megapodiufl, new specioa of, 448. 

Me^ptera novas-selandiie, on the 
blade-bone of, 67. 

americana, note on, 180. 

Meyer, l>r. A. B., on the habitat of 
Paetalia ^lobulosa and (jabarin he- 
miephrerica, ; on the habitat of 
Polargopflia gig^tea, 401, 476. 

Mkaroacopy, hinta for, 4^19. 

Milne-EawardA, A., on certain rela- 
tione between the mode of colora- 
tion of birds and thoir geographical 
distribution, 160. 

Mbbiua, 0., on the MoUuaca, Verraoa, 
and (Juelentorata of the second 
North-Genuan polar voyage, 190; 
OTi some remarkable egg-sacs on an 
Anntdid, 260. 

Mocoa, new species o^ 298. 

M oUusca of the second N orth-Germau 
polar voyage, on the, 190. 

Mojiacanihus, new species of, 168. 

Moure, T. J., on the skeleton of Eu- 
ploctella aspergillum, 44. 

Muller, Dr. F., on the natural history 
of the Termites, 402, 

Munior-Cbalnias, M., on the deve- 
lopment of the phragmostracum of 
the Cephalopoda, and on the zoolo- 
gical relations of the Ammonites 
to the Spirulas, 

Mycalesis, new apecies o^ 381. 

Hyziotiielaphryma, ohsenratioiis on, 
136. 

Naasa, new spedes of, 70. 

Nemerteani on land*) fifom the Ber- 
mudas, 409. 

Nemidia, new species of, 266. 

Nepbthyi^ new species of, 298. 

Nielson, Prof H. A., on the affini- 
ties of the genus Btromatopora, 
with descriptions of new species, 
4 ; on two new genera and species 
of Polyaon, 77; on the Errant An- 


nelidesof the older palmozoic rocks, 
166 ; on Duncanella, 333. 
Nummuliua, new species of, 226. 
Nttmmuiite, on a carboniferous, 222. 
Ophiodcs, new species of, 130. 
Ophionema, characters of the genus, 


O’Bhaughneasy^ A. W. E., on new 
species of Bmncidtc, 298. 

Ostiacoda of the Hcilly Islands, on 
the, 114. 

Otaria, ou the skulls of two undo- 
scribed species of, 326. 

Paradoxostoma, now species of, 117. 

Parasej' Ilium, new species oi, 16. 

Pardalina Warwickii, notes on, 49. 

Parker, W. K., on the structure and 
development of the skull in the 
pig, 249. 

Pascoe, F. P., on Australian Cureu- 
lionidtr, 383, 412. 

Pelnrgopsls gigantea, ou the habitat 
of 401 , 476, 

Peutila, now species of, 382. 

PorissodocU Its, on some extinct typee 
of homed, 406. 

IVtosiris, new 8p(*cic8 of, 413. 

Peyriisch, Dr. J., on the Laboul- 
fceiiifie, 70. 

Phmodica, characters of the genus, 
386. 

Physalus antarcticus. on, 310, 448. 

W^oti, Dr. It, on nigh-power do- 
nnition, 177. 

Plants, on tho organization of the 
fossil, of the Uoal-moasures, 00; 
ou the amount of pressure in the 
sap 472. 

Platyniis, new species of, 239. 

Podc, Prof. i\ C., on tho deveh^ 
ment of Ikicteria in oiganic infu- 
sions, 108. 

Podura-acale, on the structure of the, 
177. 

Polynoe, new species of, 207. 

Polypes, ou the develtmment of the, 
and their polypary, 

Polvzoa, on two new genera and spe- 
cies 0 ^ 77; on a ne^r genus of 
oarbomferous, 336. 

Poropterus, new species of, 412. 

Prazilla, new species of, 207. 

Pristunis, new species of, 454. 

Psetalia globuloi^ on the baldtat of, 
60. 

Psydestis, characters of the new ge- 
nus, 412. 
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Kiya, n«w species of, 154. 

Bh»Momes 0 ii, deocxiption of the new 
frenus^ 357. 

Ehinochcerus eumstrannft; note o% 
400. 

Kobertson, D., on the Ostrscoda of 
the Bcillv Islands, and on the ansr 
tomy of Darwinella Steyensom, 
114. 


Kowney, Prof., on Eosoon, 380, 

Boyal 8ocie^, proceedings of the^ 

00, 100, Sdvi 

Habellides, new species of, 287, 

Sanderson, Dr. J. D, on the elec* 
trical phenomena which accom* 
pany irritation of the leaf of Dio- 
nna mnscipula, 178. 

Sarooptidm, on the, 74. 

Bars, n. O., on Norwegian Ilydruida, 
125. 

Schnltze, Max, on Eozoon canadense, 
824, 379. 

Sdncida, new species of, 296. 

Scolecolepis drrata, on the egg-eacs 

0 ^ 260 . 

Scolyphru& eharsoters of the new 
genus, 413. 

Scopodes, new spedes ot 276. 

Scudder, S. H., on IphicUdes Ajax, 
180. 


Serranus, new spedes of, 230. 

Sertularella, new sp^es 151. 

Sertulari^ new spedes of, 129. 

Shsrpe, K B., on a new ipedes of 
Megmode, m. 

Shells, new, 70. 

Bihia, new spedes of, 160. 

Siebold, C. Ton, on the sterile eggs 
ofbe^65. 

Smith, K, on the genera J^iehaiii, 
Oentris, Eulema, and Eiiglossa, 
318, 857, 440. 

Bphyxiena, new spedes of, 157. 

Bpiivlie, on the zoological relations 
of the Ammonites to the, 188. 

Sponges, new, 144; on the arrange- 
ment of; 284 ; on the relationship 
of the, to the AiddiaiuL 488. 

Spongosoa of Hslisaroa Dujardinii, 
on the, 315, 


Siehbigg, Rev. T. R. R., on a new 
Brimn spedes of Areturus, 261. 
Btellio, new spedes of, 453. 
Stromatopora, on the affinities of the 
genus, with descriptions of new 
species, 4. 

Bus scrofh, on the structure and de- 
velopment of the skull in, 5i49. 
Byllis, new species of, 295. 
Bymhorcdon, now spwies o£ 406, 

Sj ncoryne, new species of, 136. 
Tachys, new species oi^ 274. 
Techmessa, characters of the genus, 

iia 

Tennites. contributions towards the 
uatural histoi^ of the, 402. 
Tet^lst6lunlf^ new species of, 409. 
Timareta, new species of, 38^1 
Tit«na, new species of, 103. 

Tranes, now spedes of, 387. 
Tremarctos, on the genus, 15. 
Triienophorichthys, new species of, 
1501 

Tnplosania characters of the new 
genus, 270. 

Trcmpterus, new spedes of, 241, 
Umbellula, on speolmens of, 258* 
Vermes of the seccmd North-Gemuoi 
polar voyage, 160. 

Vemll, A. E., on the oocurrence of 
gurantic outtlehahsa on the coast 
ofNewtomidland, 255. 

Vertebrates, on tbe nnmbear of dssses 
of, and their miitiial relations, 71. 
WaldeauVisoottnt, on two new spedes 
of birds, 193. 

Whale, on the Bammda llttmp* 
baolrad,afDudleT,m 
Willamoes^Snhin, Dr. t» on a 
Land-Nemertiaia fooad in the 
B«rmiida% 409. 

WSliamsuB, BroC W. 0«, on the 
AiterophyllHes, 60. 

Wood*Mason, Mr., on the geom** 
phical distribution of Carcititis 
miei]as,406. 

Xenelapbua, obaervationa on, 38L 
XeatoldMds, new spedes 116, 
Yoimff, Messrs., on a new pmni of 
carbrndfarous Pdysoa, 336, 
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